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INTRODUCTION 1 


The past two decades have witnessed a great increase 
in the popularity of elective induction of labor. It has 
been Beer Co ae, 3 cree as many as one third of current 
pregnancies are or could be terminated by electively in- 
duced labor. The modern frequent need of making long trips 
to the hospital once labor has begun, the increase in demands 
upon the physicien's time, and the development of more 
efficient and allegedly safe techniques for accomplishing 
induction are among the factors which have prompted this in- 
crease in popularity. 

The advantages and indications for elective induction 


5,4,5,14,15,26, 335, 34, 
at term have been listed by many authors 


OS ,07, (23.10 . 

These include: decrease in the length of labor, 
prophylaxis of precipitate, unattended labor and delivery in 
women who live a considerable distance from the hospital or 
whose transportation is uncertain, decreased risk of aspira- 
tion during anesthesia, improved psychological attitude of the 
expectant mother which enables her to cooperate more effectively 
with her physician during labor and delivery, constant 
attendance and supervision of labor by the obstetrician, 
more attention from the nursing staff and other hospital 
personnel, and the opportunity for both expectant mother 
and physician to arrange their affairs at home and office. 


Against these advantages are ranged the hazards of induction. 


These may be divided into the hazards associated with 
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surgical and the dangers attendant on medical induction of 
labor. The hazards of surgical induction include injury to 
the presenting part, displacement of the presenting part 
with resultant malposition, prolapse of the umbilical cord, 
and a prolonged latent period between induction and the 
onset of labor with its danger of superimposed infection 

of both mother and unborn child. The hazards associated 
with medical induction include uterine spasm with resultant 
obstruction to the placental circulation, premature separ- 
ation of the placenta, uterine rupture, cervical and 
vaginal lacerations, and postpartum hemorrhage. Associated 
primarily with both methods, but perhaps somewhat more 
closely with amniotomy, is the danger of delivery of a pre- 
mature infant and consequent increase in perinatal morbidity 
and mortality. Associated with both methods, but more 
closely with the use of oxytocics, is the danger of a 
tumultous labor with increased risk of fetal anoxia end 
fetal and maternal trauma. All writers on the topic agree 
that contraindications to elective induction include absolute 
cepholopelvic disproportion, a fetus weighing less than an 
estimated 2500 grams, lack of trained staff and facilities 
for dealing with possible complications, and unwillingness 
of the patient. The latter is quite important, for the 


doctor is liable legally for all complications of elective 
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induction. Some authors are opposed to elective induction 
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of grandmultiparas or women whose uteri have been weakened 
by previous operative eroeqinos and some are opposed 
to elective induction of patieaere Some disapprove of 
elective induction of women with breech or abnormal pre- 
sentations or those with multiple apy ey others 
do not. Preference for surgical and medical methods varies 
with the obstetrician's opinion of the hazards and efficacy 
of the different techniques. Almost all authors agree that 
selection of patients for elective induction must depend 
on the absence of contraindications, pregnancy at or near 
term by history and physical examination, and suitable 
findings at pelvic examination. However, many disagree 
on what constitutes a relative contraindication and many 
argue about what constitutes suitable vaginal findings. 
A substantial number of authors propose that all women who 
fulfill their particuler criteria and are desirous of hav- 
ing pregnancy concluded should be electively induced. 
Others deplore the use of a procedure which interferes 
with the natural course of events merely because it has 
been proven gaa. More vociferous opponents of elective 
induction, skeptical of its safety, do not believe the 
benefits obtained warrant the risks entaflea’®, 

The early literature on elective induction deals 
principally with the efficacy and hazards of amniotomy. 
Few of the early papers clearly distinguish elective and 


indicated induction. Other eerly papers deal with the 
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same aspects of the use of posterior pituitary extract. 

The introduction of the intravenous technique of admin- 
istering oxytocin prompted numerous reports on the safety, 
efficacy and hazards of this technique and not a few which 
advocated the superiority of oxytocin over amniotomy for 
elective induction. Subsequent articles have emphasized 
the importance of careful selection of patients, contending 
that proper selection, coupled with careful management, 
reduces the potential hazards of elective induction to a 
minimum. 

Surgical induction of labor, using smniotomy, was 
practiced by the British in the mid-eighteenth poneura 
However, prior to the 1950's the practice of surgical in- 
duction was limited to the use of bougies and animal bladders 
with an attendant high morbidity and mortality. Rediscovery 
of amniotomy's effectiveness in the early 1930's gave im- 
petus to the then quite limited practice of elective 
FR eter Taal 

Blaser. former Professor at Yale, was one of the 
first to add artifical rupture of the membranes to the 
prevalent custom of using combinations of castor oil, quinine, 
and intranasal Pituitrin for induction of labor. He in- 


duced labor electively, accepting a history of short labors 


in a woman who lived a considerable distance from the hospital 


as a valid non-obstetrical or medical indication for in- 
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Guction. Guttmacher and Douglas . prompted by Slemon's 
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report, reviewed 120 cases of induction at Johns Hopkins 
in 1931 using similar methods. Interestingly enough, they 
concluded quinine and castor oil were of value in shortening 
the latent period between anmmiotomy and labor, but that 
Pituitrin was of little value. They reported that amniot- 
omy was preferable to bag and bousie and that it served 

to decrease the lensth of labor and the incidence of 
puerperal infection, but had little effect on perinatal 
mortality. Most of tneir cases would be considered elec- 
tive today. Stern”, working at Johns Hopkins two years 
later with similar methods obtained similarly good results. 
He was so impressed with the efficacy of induction that 

he advocated routine induction at term. 

Plass and Seibert°®, reported in 1956 the first of a 
long series of papers dealing with the elective induction 
of labor at University of Iowa Hospital. This hospital, 
because of its practice of bringing gravidas from out- 
lying areas to the hospital two weeks before term, was 
a logical place for the practice of induction of labor 
for convenience’®, In this first series from Iowa, castor 
oil, quinine, and some cases Pituitrin were used in 
combination with amniotomy. Five prolapses of the um- 
bilical cord, and twenty-one perinatal deaths occurred 
in 681 labors, 597 of which had been induced electively. 
Of tne twenty-one deaths, two were secondary to vrolapsed 


cord and nine were neonatal deaths in premature infants. 
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Plass and Seibert concluded that induction ought to be 
performed only when indicated. 

Their unsatisfactory results have been attributed to 
the unsatisfactory status of their patients’ eegieee 
In only forty-eight of their 681 patients was the present- 
ing part engaged or the cervix at all effaced. Moreover, 
in thirty two cases digital or instrumental dilatation of 
the cervix was required before amniotomy could be eet ome 
It is doubtful that modern writers on the subject of elec- 
tive induction would have induced many of Plass and Seibert's 
patients. However, it is not quite so certain that these 
patients might not be induced by many who practice elective 
induction but do not write about it. Hall” has demonstra- 
ted the wide range of variability in the criterie for a 
"ripe" cervix among trained obstetricians. These criteria 
are surely more variable among general practictioners who 
perform elective inductions. One cannot be quite certain 
that the patients whom these men induce are not comparable 
to Plass and Seivert's, and are not liable to the same 
complications which they incurred twenty nine years agoe 
It is this possibility which has led many conservative 
obstetricians to oppose induction of labor ee ee 
and has led its proponents to advise that elective induct- 
ions be performed only by well trained obstetricians in 


3,22,26,49 


large, well attended university hospitals 
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One of the few sdvocates of more widespread use is 
Stubblefield’. It is his contention thet the complications 
which might arise as a result of the induction of labor 
are no different from the complications of spontaneous 
labor. Any hospital which has been adjudged competent to 
hendle the letter should be capable of handling the former 
as = Saige 

Reports on the use of amniotomy for elective induction 
remained conservative throughout the late 1950's and the 
1940's. Hoplee’-, reviewing the use of amniotomy for in- 
duction over a veriod of 16 years, exemplified opinion of 
this period. He noticed little or no morbidity in labors 
induced electively 24-48 hours before they would have 
occurred spontaneously, but declared that such inductions 
had "little or no obstetric advantage". Keettel, Diddle 
and Pigees reporting on an enlarged series of 1000 in- 
ductions at Iowa, noted that the imetdencs of intrapartum 
infeetion and prolapse of the umbilical cord or of the 
arm was double that of a group of women with spontaneous 
premature rupture of the membranes. They concluded the 
risks of elective amniotomy counterbDdanced the advantages 
of elective induction. Dieckmann and McCready”, reported 
amniotomy to be an effective means of inducing labor. 
They approved of Slemon's inclusion of distance from the 


hospital and previous rapid labors among indications for 
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induction, but strongly disapproved of routine induction 
at term. 
34 

Grier took a more favorable view of the use of 
amniotomy for the "precipitation of imminent labor". He 
Gemonstrated a reduction of both maternal morbidity and 
perinatal mortality in a series of 129 patients. He be- 
lieved that this, coupled with the general advantages of 
elective induction previously stated, warranted the elective 
use of amniotomy when the spontaneous onset of labor could 


be considered imminent on the basis of vaginal examination. 


In 1950 and 1951 Reyeraftot Hmevenda. = and Hanley ri 
published similar fevorable reports on the elective in- 
ductions of labor with amniotomy, placing considerable 
emphasis on careful selection of patients. Eastman, 
commenting on an abstract of Hanley's paper in Obstetrical 
and Gynecological Survey”, was moved to note that though 
there was a "substantial body of opinion opposed to the 
elective induction of labor by anniotomy;...amniotomy 
(in the proper hands) is just about a 100% safe and efficient 
method of initiating labor...in a gravida at term, with 
the head at or below the spines, and the cervix soft, 50% 
or more effaced and one or two centimeters dilated... 

To ignore these criteria is one of the surest ways of walk- 
tt 


ing into grave trouble... 
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Willson gave voice to the substantial body of opposition 
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in a paper published in 1952. Admitting that elective 
induction could be performed with relative safety by the 
qualified obstetrician, he argued that it still entailed 
substantial risks snd was productive of few benefits. He 
based his argument on the results of 180 inductions, 130 

of which had been indicated, and on the post hoe conclusion 
that only four of 64 perinatal deaths in ae large series of 
spontaneous full terms labors might have been prevented by 
earlier induction. 

In the early 1950's the practice of elective induction 
of lebor was markedly altered by the introduction of the 
intravenous technique of sdministering oxytocin. Oxytocin 
and its predecessor, posterior pituitary extract, had en- 
joyed a rather chequered history in obstetrics. This 
history is worth tracing briefly, since many of the opinions 
formed about oxytocics during periods of earlier use still 
persist and color the arguments of both opponents and ad- 
vocates of elective induction. 

Introduced into clinical obstetrics by Blair-Bell 
and Hofbauer in 1909 and i911’, posterior pituitary extrect 
attained widespread popularity as © means of inducing labor 
or stimlating lagging labors. Obstetricians of the years 
just prior to and during World War I used poorly standardized 
preparations of pituitary extract administered in subcutan- 


19,40 
eous or intramuscular doses of 15 minims 7” . Not 


evisdosle tadd gnitdinmbA .séel mt bedetidugq tegeq a at 
eds yd ytetse ovidelst dtéiw bemrotteq ed bIitros mottoubgat 
beffetme [lite tf tJandt bessrs ed ,astotatetedo belfti lamp 
9H .etitemed wet lo svttouborq eswobas edeta [etdoatedue 
O&L ,amottoubmt O6f to atineet eft mo taoomugis, etd bend 
cotesfomoo son taog eit no baa ,betsotbat need bsd. dotdw. to 
to esltes sarsl 3 at edtseb {[staatreq 46 to apo? qino stadt 
yd betneverta cesd evad toate etodal emret [Lut exeoustaoge 
-toltoubat tolf{[tse 

nmottoubnt evitoels To seltosrg edt e'Occl yLltse edd. al | 


aid To mokdouboisat oct yd betetts yibexaam esw tedel To 


atsotyx9 .ttootyxo gatiidetetaimd6s to exptadoed avonevettal 


~ne bed ,cositxe. yistintiq tolreteog ,torxessebetg edt bos 
aid? .gotrtetedo at yrocetd bereupeno teiteat.s heyot 
eqotaigo erit to yoam eonte ,vitetxd antosst dttow af yrode fel 


Iftte seu vetiuss Io abotteq satiub eotootyxo trods bemtrot 


-53 bas etmeroago atod to etnemugis etd tofoo bas tabeteq 


-cotsouoat evitools to agdsoov 

{fed-rtsl& yd aolatetado Isotntfo otnk beoubottal 
Jos1sxe yistiutig nobescane rer bas COCI at texsdtoH bas 
rode fl yatorbat to ensem s es yhinslugqog bsetqaebiw beatatis 
eissy ot to enstotatodedO .anddal pnatagsl gntiel[umiste 10 
bestbusbaste yLtoog Beas I teW OftoW antavb bas ot tolxg taut 
-rstvodue mt betetetoimbs tostixs yistintiq Io amottersqetq 


\/ fs 4 ne = = 
toll . ‘° emtntm 6f to eoeo0d rsivoenmertat 1o avoe 


10 


surprisingly, in the light of modern knowledge, reports of 
uterine rupture, tetanic contractions and fetal asphyxia 
associated with the use of posterior pituitary extract 

soon became current. By 1920 its use in the first two 

stages of labor had become a “heinous obstetrical an oa 
the minds of most conservative obstetricians. Sternly 
opposed by such leaders in the field as DeLee and gresmniaa 
its use remained”an anathema to the great majority for two 
decades. 

Despite its major abandonment pituitary extract or 
Pituitrin continued to be used sporadically in small doses 
of one to three minims for the induction of labor. Com- 
bining it with castor oil end small doses of quinine gained 
some popularity in the 1920's. Later on this was supple- 
mented with amniotomy as has been noted. One variation 
of this routine was to administer Pituitrin intranasally 
pe eteaae heey, ayes thought that better control of absorp- 
tion was obtained this way. This method never really 
replaced the more standard intramuscular route of administra- 
tion. During the 1920's pituitary extract was standardized 
and then in 1928 Kamm prepared a vasopressin-free extract, 
Fiteste which gradually replaced Pituitrin, the 
earlier vasopressin-contaminated preparation. 


60 
In the 1940's two papers, one by Reid and the other 


21 
by Eastman on the use of pituitary extract in the treatment 
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of uterine inertia, did much to dispel the disapproval in 
which oxytocics had been held. Reid used doses of one to 
three minims and found none of the severe lacerations of 
the birth panei” that had been attributed to the larger 
doses of pituitary extract by J.5. Bekee Reid advocated 
starting with minimal doses and cautiously increasing the 
dosage until a satisfactory uterine response was obtained. 
Bastman’~ considered the hazerds of pituitary extract 
slightly preferable to the consequences of uterine inertia, 
but declared that using pituitary extract to "push labor 
in patients who are not in labor at all...will only head 
to trouble...” 

Page used dilute intravenous Pitocin to stimlete 
labor in cases of uterine inertia in oie It was 
not until publications by myeheatae ae by Hellman, by 
Stone, and by Lubin in the late 1940's that this technicue 
gained widespread attention, It soon replaced intra- 
miscular Pitocin as an adjunct to amniotomy in the 
induction of labor. However, its role here remained in 
dispute. jacops = advised using it in women whose labors 
had not begun three hours after amniotomy, while Wiiicon > 
advocated its use only after twelve hours had elapsed 
following amniotomy. Douglas et Pg believed that the 
combination of amniotomy and Pitocin was capable of pro- 


ducing an undesirably rapid and tumaltous labor. They 
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believed that Pitocin was generally not necessary in women 
who had had their membranes ruptured artificially and 

that it was unwise to combine the two. Bishop 2 boos be- 
lieved Pitocin unnecessary in those patients who had been 
selected properly for elective amniotomy, but did think 

its use shortened the latent period between rupture of 

the membranes and the onset of labor. Daichman and Pom- 
erance alee ros They thought Pitocin had no effect on 
either the length of latent period or labor, and that its 
use was associated with an increased incidence of post- 
partum hemorrhage. They advised against its use. Kectiel 
condemned routine use of Pitocin after amniotomy, particu- 
larly when an intravenous infusion was continued after 

labor had begun so that "normal labor is being accelerated... 
under the guise of induction". Some authors attempted to 
use intravenous Pitocin alone to accomplish induction. 
Reynolds and his Senouroee using tokodynamometry to 
measure the effects of intravenous oxytocin on uterine 
contraction, noted that amniotomy appesred to be essential 
for the induction of labor with oxytocin infusion. Stone 


dy (Oy (i 
» quite to the contrary, concluded that rupture 


et al 
of the membranes once labor had begun enhanced the effect 
of an oxytocin infusion, but was not essential for induction. 


Despite opposition and questions about when it should 


be used, widespread use of intravenous oxytocin for 
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stimulation and induction of labor was attested to by 
Hellman's report of 1956". By the time this report was 
published a standard technique for intravenous use had been 
developed. The customary dilution was ten units of oxy- 
tocin in one liter of 5% glucose and water . A few authors 
employed even higher aiigbions" | 2. The infusion was 
started at the rate of 4-8 drops per minute. The rate 

of flow could be increased with safety to 40-60 drops per 
minute provided this increase was made gradually, using 
increments of 4-6 drops at intervals of 20-30 minutes. 
There have been few major deviations in this technique 
since that time. One such deviation is Douglas and Dillon's 
proposal that Pitocin be administered Premendeeity: 
However, the rate of failure to induce labor with this 
technique is quite nigh” and it seems unlikely to become 
popular. 

Use of intravenous oxytocin for elective induction 
had very definite advantages over amniotomy. It did not 
commit the obstetrician to delivery, for it did not impose 
the danger of a prolonged latent period with ruptured mem- 
branes and its attendant hazard of amnionitis. If the 
infusion failed to produce labor it could be discontimed. 
The patient could be rested and given another infusion 
or discharged to return at a later date. Some authors 


claim that oxytocin has the additional advantage of being 
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able to discriminate between a patient whose uterus is 
ready for labor and one whose uterus is not, thus in some 
measure reducing the incidence of premature births in elec- 
1,54 

tively induced labors °"", This same virtue has been 
claimed for sparteine sulfate, a recently popular oxytocic 

57 
druge 

55 

In 1958, Guttmacher summarized the case for intra- 
venous oxytocin as the primary method to be used in the 
elective induction of labor. He contrasted the results 
of a series of 1481 elective inductions using Pitocin, 
followed by rupture of the membranes efter labor had be- 


48 
gun with Keettel's series of 6860 inductions using amniotomy. 


Guttmacher concluded that Pitocin was superior to amniotony 
in regard to both maternal morbidity and fetal mortality, 
but inferior to it in regard to uterine rupture. There 
were three cases of the latter but two were very definitely 
associated with the application of midforceps. 

Stone and Guttmecher's techniques of combining an 
Da ceeyenees infusion with late amniotomy, if the membranes 
were still intact, proved to be most efficient and con- 
tributed to an upsurge of interest in elective induction. 
This growing popularity discomforted both its opponents 
and its proponents. The former revived J. Whitridge 
Williams' comment on the introduction of prophylactic 


forceps, "I believe if this practice were to become general 
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and widely adopted women would be worse off ea rery 

than hed their labors been conducted by eiayiyes”. and 
apolied it to elective induction. While conceding elective 
induction's relative safety in the hands of experts, they 
inveighed against its use by non-experts or its being 

taught to medical students. The proponents of elective 
induction, mindful of the ill repute in which Pituitrin 

had been held after its early period of promiscuous use, 
issued pleas for the judicious and careful use of the intra- 
venous infusion and other techniques of elective fnageeton = 
They emphasized repeatedly the importance of proper select- 
ion of patients. If the patients were properly selected 

and careful attention was given to the technigues of 
induction, they maintained that the potential hazards of 
elective induction did not materialize and elective in- 
duction properly performed, was, like elective forceps, 
another safe method of improving the conditions of labor 

and delivery. Therefore, many papers of the mid-1950's 

and since then have @alt with modifications of technique 
which were helpful in reducing the incidence of complications 
and with examination of the criteria for selection of 
patients in order to determine which patients were most 
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DeLee, Je Bet The prophylactic forceps opersetion. Am. 
Je Obst. & Gynec. 1:34, 1920 
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likely to benefit from the advantages of elective induction 
end least likely to have complicated labors. 

Erving and reer ioe reviewed 600 cases of elective 
induction, using a combination of amniotomy and intramuscular 
Pitocin. They induced 14.3% of their private patients. 

The criteria for selection of their patients were the ab- 
sence of general contraindications and the presence of 
vaginal findings of a cervix dilated three centimeters and 
50% effaced with the presenting part fixed or depressible 
into the true pelvis. Among their 600 patients were 108 
primigravidas, forming 18% of the total. Eight of the 
primigravidas were among the fifteen patients in the series 
whose latent periods lasted over eight hours. One of every 
five primigravidas had labors which exceeded twelve hours. 
They concluded that there was little advantage to routine 
induction of primigravidas at term. 

Daichman and Pousvenbe o used similar criteria in 
selecting 557 multiparous and 100 nulliparous patients 
for elective induction. The maternal complications they 
encountered were minimal. Their corrected perinatal mor- 
tality was only 0.3%. They noticed that both the latent 
period after induction and the succeeding labor tended to 
be shorter in women with more widely dilated cervices at 


the time induction was attempted. 
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Hukill reviewed nearly 6000 cases of elective in- 
duction in a total obstetrical population of 23,091, 
though his data were often calculated on the basis of only 
portions of the total population. The vaginal criteria for 
induction which were employed in his series were a soft, 
50% or more effaced, one to two centimeter dilated cervix, 
with the presenting part readily engageable on applying 
fundal pressure. Not opposed to inducing breech presenta- 
tions, he advised against inducing nulliparas, for the 
advantage of proohylaxis against 2 recurrent rapid, un- 
attended labor did not exist, while the hazard of frequent 
complications of labor did. Though only one di xth of his 
induced patients were nulliparas, they were involved in 
nearly 49% of the complications. Hukill also disapproved 
of the use of pituitary extract in grand multiparas, re- 
lating the incidence of uterine rupture (0.036% in induced 
versus 0.034% in the spontaneous labor group) to parity 
rather than the use of an oxytocic. Sicuranza has 
disagreed with this, preferring the risk of using an 
oxytocic in a grand multipara to that of electively 
delivering per vaginam patients who had had previous 
ceasarean sections. 

59 

RatZan and Shulman , using intravenous Pitocin to 

induce 250 patients, 184 of them electively, noted thet 


among the elective inductions the onset of lsbor was delayed 
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two to three hours in ten patients with unfavorable cer- 
vicese They concluded that the stetion of the presenting 
part was of minor importance so long as it was engaged. 
They were not opposed to inducing multiparas with the fetal 
presenting part at minus one or minus two station, but 
noticed that the higher the station, the longer the latent 
period tended to be. Byana< notes that the position of 

the head at surgical induction of labor was the most im- 
portant factor in influencing the incidence of complications. 
When the head was mot engaged at induction there was a 
higher incidence of prolonged latent periods and prolapsed 
cords with resulting increase in the incidence of maternal 
morbidity and fetal loss. 

Stone, Gordon, and Soveene:= utilized cervical criteria 
similar to Hukill's in selecting 672 patients to undergo 
induction with intravenous oxytocin, 453 of them electively. 
The data from their series, which included 550 cases of 
oxytocin stimulation as well, is somewhat difficult to 
interpret since they do not always define whether the 
complications they encountered were the result of stimu- 
lation or induction. However, they noted no maternal 
mortality, ruptured uterus or maternal morbidity "attributable 
to the use of oxvtocin". They induced breeches as well as 
vertices, having noted ee that breech presentation 


was no contraindication to the use of an intrévenous 
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oxytocin crip. 
73 

Tafeen reported 510 elective inductions performed 
on patients para i-iv who were at or near term by dete and 
estimated fetal size and on veginal exam had soft, yielding, 
effaced cervices, two to three centimeters dilated, with 
the vertex presenting below the inlet and easily brought 
to the ischial spines with suprapubic pressure. He used 
Pitocin intravenously. He selected a control group of 
2000 consecutive patients of similar parity whose labors 
began spontaneously. Patients with placenta previa, tox- 
emia, abnormal presentations or infants under 2000 grams 
at birth (57 of these) were excluded from the controls. 
He reported no prolapsed ccrds, uterine ruptures, tetanic 
uterine contractions, cervical dystocia, placental abruptions, 
or uterine inertia in the induced group. Of these, 85.3% 
delivered in less than 5 hours, the comparable figure for 
the controls being 47.0%. The incidence of cervical 
laceration and puerperal morbidity was reduced, while the 
incidence of postpartum hemorrhage in excess of 500 ml. 
was nearly equal. There was no marked difference in the 
incidence of neonatal depression, but there were fewer 
cases of fetal bradycardia or meconium passage during labor 
among the induced. The incidence of neonatal atelectasis 
was doubled, 0.8% among the induced versus 0.43% in the 


control group. There were two neonatal deaths in the 
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induced group. One of the two neonates who died was the 
child of a woman whose membranes had been ruptured forty- 
eight hours before induction and whose induction should 

be considered indicated. The incidence of premature births 
was 5%, about the same as for the control group. None of 
the prematures weighed less than 2000 grams, Twelve of 

the twenty-five of them had been thought to weigh over 

2000 grains at induction. 

Sotto and Wildheck’ reported on 500 elective induct- 
ions, including 100 primigravidas, and compared the outcome 
in those who had favorable and unfavorable cervices. The 
authors were not responsible for the induction of all patients, 
but did examine all of them before induction was performed. 
They noted a mich higher incidence of prolonged latent 
periods, prolonged labors, and of every other complication 
encountered among the patients with unfavorable cervices. 
Though the unfavorable group comprised only 24% of the 
primigravidas and 13.75% of the multigravidas, in many 
instances they comprised the bulk of the cases with com- 
plications. The primigravidas also achieved more than 
proportional representation in the cases with complications. 

Hiensne evaluated 360 unwed mothers, 83 per cent of 
them nulliparous, for possible elective induction with 
amniotomy, using the vaginal findings of a vertex presenta- 


tion at minus one station with a cervix one to two centimeters 
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dilated, soft, and anterior, and estimated fetal size of 
2500 grams or more as his criteria for eligibility. He 
found 172 patients to be induceable, but only induced 115 
of them as the others began labor spontaneously before 
induction could be attempted. The per cent of induceable 
and actually induced nulliparas was aporoximately 83, al- 
most identical with the incidence of nulliparas in the 
whole population of 360. There were no cesarean sections 
among the induced group and only one perinatal death, this 
being attributable to congenital anomalies. The length 
of labor, the incidence of maternal complications and the 
incidence of prematurity were reduced among the induced. 
Nichols was convinced that nulliparas as well as multiparas 
could be safely induced electively. 

S@uvésEer° presented a series of 277 inductions with 
intravenous oxytocin done in the course of 1000 consecutive 
term deliveries. With few exceptions, all the inductions 
were performed electively»~ He concluded that the hazards 
of elective induction were more potential than real and 
could be minimized by careful selection and intelligent 
management. He incurred no failed inductions, no maternal 
deaths, no uterine ruptures, no cases of amnioitis, no 
excessive postpartum bleeding, no prolonged labors or 
latent periods. There were no fetal deaths. There was 


one cesarean section performed because of persistent fetal 
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bradycardia. The incidence of midforceps deliveries was 
reduced when compared with 498 spontaneous labors. Three 
babies were delivered as breeches. Seven infants or three 
per cent of the deliveries were born weighing between 2270 
and 2724 grams, four of them being twins. There were three 
sets of twins, all diagnosed prior to induction. The one 
complication was that 66% of the labors were precipitate, 
nearly 27% occuring in less than one hour. However, all 
but eleven of his patients were miltiparas, para i to 

para iv. Though 93.5% or all but eighteen of the induced 
patients delivered in less than four hours, eight of the 
eleven nulliparas induced delivered after labors between 
four and eight hours long. He decided there was little 
advantage in the induction of nulliparas. The criteria 

he used to select his patients were parity, an estimated 
fetal size of between six and eight and one half pounds, 

a gestation within ten days of term by dates, no adverse 
obstetrical history, willingness for induction, and on 
vaginal examination an ample pelvis, vertex presentation 

at station minus one or lower, and a cervix not posterior 
and not less than 60% effaced and three centimeters dilated. 
He observed that it was seldom possible to determine optimal 
changes in the cervix more than twenty-four to seventy-two 
hours in advance of the onset of spontaneous labor. Often 


a patient whom he had decided to induce the following day 


S$ 


eew eetrevilobh eqsototbim to somebtont eT .stbisoyberd 
eart? .etodal evosnednoge 8C4 Adtw bersgmoo aenw beoubet 
sewit to etastnt mevea .aedoseerd es bersvif[sdS stew zoidsd 
OVS mpoewded aatdatew atod erew eotrevileb edt to daeo teq 
serit exsw eredT .eatwt gated ment Io trol .2eTy SSYS Bas 
sno efT .ctottosbat ot toita beeomeasth Ife .antwd to etee 
,sdatiqtoe1g stow okodat efit to &66 sedi esw nottsoilqmoo 
{Ie .savewoH .avod smo nadt eeel ni gatrvoso &TS yiusen 
ot £ sisq ,eersattium evew etoettsq ald to sevels gud 
boouhat ert to meetdzete tud {fe to &6.5@ davodT «vi sreq 
edit to tosto .eivod avol madd eeol at bersvileb etneisag 
roswded avodel istits berevileb beoubnt esitsqifinua nevele 
efssitil saw crodd bebtoeb of .gmnol eiuod tdgte bas twot 
atisttts ef? .eetectif[un to mokttonuhbnt edt af egsdaavbe 


bedsrttes oe .ydineq erew ednoetisq eid toelee ot bean on 


ebauog tise emo bis tipts Sns xfte asewsed to este Istet 
eaetevbs on ,getsb yd miet to aysb net alidsiw nolistae, 8s 


ao bas ,mottoubal tot saemantif{tw .yroseald [sotatetedo 
avg xetiusv ,etvieq elqme as notisnimexe fanteev 
eatreteoa tom xivites 8s bas ,tewol to emo euotm moltate Js 
-bese|llth pyetemtines semdt bos beoex tts POO ascdt eaeel ton bas 
[amttcao entmreted ot eldiseog moblee esw tt tadt bevreedo oH 
swi-vinevee of two0t-vydmews meld etom xtviso edt at aegnado 
sed10 .todeal evosnatnoge to tgeeno oft To esnsvis al e tvon 


yah untwollot eft eorbat ot Debfosd bal ea mow gnelisq s 


as) 


went into labor that evening. 

Fields and his coworkers have presented a series of 
Recap te ee eens which they have reviewed the 
results of elective induction of labor at the hospital 
of the University of Pennsylvania School of Medicine. 

They establish their criteria for selection of patients 
and discuss at length the technique of inducing with an 
intravenous Pitocin followed by amniotomy once labor is 
established. Their total series of 3324 patience: spans 

a nine year period. The length of their study gave them 
the opportunity to evaluate more recent technical refine- 
ments and their effect on complications. They noted reductin 
of the incidence of uterine spasm from 8.4% in nulliparas 
to 2.8% and from 4.3% in mult¢iparas to 1.6% with reduction 
of the amount of Pitocin used. Similarly, continuing the 
Pitocin infusion two to four hours beyond delivery resulted 
in a reduction of the incidence of significant postpartum 
hemorrhage from 3.0% in the 1950-1952 portion of their 
series to 0.6% in the 1956-1958 portion. On the other 

hand they noted an increased incidence of premature pla- 
cental separation in the later years of their series. 

Two of the thirty cases in which this complication occurred 
required cesarean section and three required emergency 


vaginal delivery. All the infants involved survived and 
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did well. Fields and his coworkers attributed the in- 
creased incidence of premature separation to an increase 

in the use of caudal anesthesia, noting a parallel rise 

in incidence of premature separation with increased use 

of caudals in their general obstetric population. The 
incidence of signs of fetal distress in their series rose 
from 2.0% in the early years to 4.2% in the later years. 
They believed this to be related to the greater attentive- 
ness of observers rather than a true increase in frequency. 
It has been pointed out by other eaehee: that the combined 
incidence of evanescent end steedy fetal bradycardia, tachy- 
cardia, and irregularity of the cardiac rate has been about 
5% in electively induced labors and 8% in spontaneous labors. 


None of Field's patients who exhibited signs of fetal dis- 


tress during labor were delivered of infants in serious 
condition, including two cases in which delivery was effected 
by cesarean section. 

The criteria Fields employed in selecting patients 
for elective induction were stated in his initial een 
These were that the patient be at thirty seven weeks or 
more of gestation by history and fetal size, that on 
vaginal exam the presenting part be dipping well into the 


pelvis and preferably be engaged, and that the cervix be 


50% or more effaced and at least one centimeter dilated. 
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In 1959 Fields,reviewed the results of his first reported 
2952 elective Pees eee among them 714 inductions of 
nulliparas, concluding that there was "no appreciably 
greater risk in the elective induction of the nullipara 
than of the multipara."” His criteria for selection of 
nulliparas were stricter than those for miltiparas. He 
required that the nulliparous cervix be 80% or more effaced 
and at least two centimeters dilated. 

E. H. Bishop, quite to the contrary, has presented 
a series of articles in which he has urged most emphatically 


3,4,49 
that induction be limited to the mltipeara ’ ” . In 1955, 


Bisnes” presented a series of 1000 elective inductions at 
Pennsylvania Hospital. All but thirty-seven of them were 
performed on the private services, and accounted for 21.6% 
of the total number of deliveries. Five obstetricians 
performed 52% of these 965 inductions. There were 165 
nulliparas included in the series with an average length 
of labor of 7.4 hours. Forty per cent of the nulliparas 
had labors lasting more than eight hours, and only 22% 

had labors less than four hours long. The corresponding 
figures for miltiparas — 93% and 56%. Moreover, Bishop 
found that pelvic findings in nulliparas prior to induct- 
ion could not be utilized to predict the length of labor 


as they could be in multiparas. Thirty-eight per cent 
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of mulliparas who hed cervices 70% or more effaced end 
three centimeters dilated, with vertex presentations at 
station 0, presumably ideal findings, had labors lasting 
more than eight hours. Bishop conciuded that there was 
little advantage in inducing nulliparas electively. 

In the same hacen Bishop demonstrated that 3435 
multiparas whose cervices were 60% effaced, three or more 
centimeters dilated and in whom the presenting part was 
at station minus one or lower all delivered in less than 
four hours. The average duration of labor for these women 
was 3.2 hours, 32% shorter eee the labors of multiparas 
with less favorable cervices. He argued that the best 
results in elective induction could be obtained by choosing 
patients who fit the criteria these 543 women hed met. 
Liberalization of these criteria led to poorer results. 

In Bishop's 1955 series, the average.length of labor and 

_ the percentage of patients with labors over eight hours 
Aone increased with the increase in frequency with which 
five private obstetricians performed elective inductions. 
In a slightly enlarged series, presented in conjunction 
with R, A. Kimbrough, Bishop demonstrated that the inci- 
dence of midforceps deliveries, though still only 2.4%, 
was more than Unites as high in those with pelvic findings 
not conforming to his standards as it was in those who did 


conform. Similarly the incidence of prematurity was three 
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times as high. When fetal deaths attributable to congenital 
anomalies or erytroblastotiec were excluded, there were no 
perinatal deaths in the so-called favorable group, but 

one stillbirth and one neonatal death occurred in those 
with unfavorable pelvic wiatnees. 

In Dr. Bishop's personal series, wherein he reports 
induction of approximately 20% of his own private ee eeere 
he notes no appreciable increese in maternal and fetal 
complications with elective induction. Reporting on 325 
elective inductions using amniotomy with occasional oxy- 
tocin supplementation, he noted no prolapsed cords, one 
premature infant weighing £581 grams and only one perinatal 
death. The latter occurred in an erythoblastotie infant. 
He concluded that the patients who will profit from elec- 
tive induction of labor constitute a select group, limited 
to approximately 20% of the obstetric population. 

Bishop is another author who holds the view that one 
ean rarely determine optimal pelvic findings more than 
seventy-two hours in advance of the onset of spontaneous 
teeen 4 Recently he published a Lamers in which he cor- 
related pelvic findings in 500 pregnant women with the 
time lapse between the last vaginal examination and the 
spontaneous onset of labor. Based on this study Bishop 
presented a pelvic scorecard as a guide for determining 


readiness of the patient for elective induction. Patients 
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are graded on the basis of cervical dilatation, effacement, 
consistency and position, as well as the station of the 
vertex. A score of nine in a multipara past thirty-seven 
weeks and without any contraindication to elective induction 
prognosticates a safe and successful induction. 

In contrast to Bishop! and Field's endorsements of 


elective induction are several recent papers by Keettel 


? 


and by Niswander”” oe and their coworkers. In 1958 Keettel 
presented a review of the 6860 elective induction performed 
at Iowa University over a 50 year period beginning in 1926, 
amniotomy being the principal technique employed. He 
concluded that even the expert obstetrician should main- 
tain a conservative attitude toward elective induction 
while the general practitioner should be enjoined from 
employing ity The criteria established for selection of 
patients for induction were: single pregnancy, pregnency 
at term by date and fetal size, fixed vertex presentation, 
and partial cervical effacement and two centimeters dil- 
atation. The patients for induction were chosen by first 
year residents. Keettel's data, which includes Plass and 
Seibert's original series ". attests to both divergence 
from the basic criteria and failure to accurstely determine 
them in not a few instances. Consequently, there were 


twenty-nine unrecognized multiple pregnancies, thirty-five 
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unrecognized breeches, eighteen compound presentations, 

and nine transverse lies which developed at or subsequent 

to amniotomy. The principal hazards to induction were 

fetal in Keettel's opinion. Foremost among these were: 

(1) prematurity which occurred with a freouency of 3.1% 
nearly 10% of the 212 prematures weighing less than 2000 
grams, (2) abnormal presentation, which, including breeches, 
occurred in 0.9% of deliveries, (3) prolonged latent period 
following amniotomy with the danger of infection, and (4) 
prolapsed cord which occurred in 0.3% of the inductions. 

The perinatal loss in cases of transverse lie or prolapsed 
cord was approximately 50%, the loss in breech or compound 
presentations was approximately 15%, while 10% of the pre- 
matures succumbed as a result of respiratory difficulties 
or intracranial hemorrhage. Total perinatal loss was 
ninety-two of 6889 infents or 1.34%. Thirty-nine of these 
deaths were considered directly related to induction, pro- 
ducing an associated perinstal mortality of 0.6%. Moreover, 
Keettel does not include among the directly related deaths 
those infants dying of unknown causes, those who died as 

a result of Ceca tene distress not associated with pre- 
maturity, and those who died as a result of sepsis associated 
with delayed onset of labor. 


54 55 
Niswander, in two papers published in 1960 and 1963 


sxotéstnszeta brsvoqmoo meetdz te .2odoge rd hes tngogetas 


¢noppesdue to ts beqoleveb dotdw aetfL eerevansis enin, bas 


Ca 


“* 


* 
. 


A 


stew motdoybat ot ebassart feqltonlac off .ymototams ot 
srew eeoent xuroms teomstod wiotatgo etfedteel ak Igdet 


[.5 to yorssnett »« chitw berttuoo00 dotsdw. ytinedsmetg (L£) 


0008 asdt eseel natdgtew estudametg gfe edt to ROL, yirsen 


‘ne0etd antbutont .dotdw ,noldatneestq femronds (S) ,emats 


sotreq tmedal begaolo1qg (5) ,goetrevifebh to &@.0 at berxuooo 


bre .sottosint To teased At Adiw ymotolame satwetlot 


acottoubat edt to 46.0 mk dbertyo900 doliw bros beeqelorg 


-OTd 


gs 


aqeloiq to oil eatevenatd to seago ai eeol Latentreq edt 


roaros to dosetd at saol edt .A0e yletemixoigge ssw bros 


anit to ROL oLtnlw wel yLledsmixorqgs e8aw enolistiaer2stg 


t+fuotttth yiotsiiqeet To gipeet 8 eS bedegwooue esotndam 


,ew seol Llateatteg Latol -ogairtomen fatnsaioattatl to 


eseds to enta-vittdt .bé.L to stasint Q838 to owt-yonta 


to 


a 


eottoubit ot betalet yitoetlb betebienoo etow efldes5 
Pa.0 ‘to yttfedrom Iatentieq bedefooses a8 gitoub 
hetaler yidoetib eds anomie ehbulomt ton ae0b Letteed 


neath ofw seodt .aseveso awoaday To galtyb atasint eeond 


-eta sittw betstoozas ton agetdetrb yiotattqeet to tiuset 8 


soa ateger to tinveset a as beth orlw esodt baa .ytirsdsm 
stodel to teemo boysleb diiw 


bra Osel mt bedetidsa areqeq ows at .tTebneawe tl 


30 


uses both his own and Keettel's ea Tee demonstrate in- 
creased danger for the newborn when amniotomy is utilized 

as part of the means of electively inducing labor. In 

the second paper he compares the results of his series, 

in which no unusual circumspection was taken by the doctors 
involved in selecting patients, with Keettel's series in 
which Niswander presumed such circumspection to have been 
taken. He employs this comparison to demonstrate the futil- 
ity of attempting to set criteria for selection of patients 
when the selector is liable to human error. Niswander, 

like Keettel before him, concludes thet the principal hazards 
of elective induction are fetal. The perinatal mortality 
in Niswander's series is 1.2%,and twenty of the thirty-two 
aeatue are attributed to induction, resulting in a related 
perinatal mortality of 0.7%. The deaths which Niswander 
attributes to induction include fifteen deaths as a result 
of prematurity and/or hyaline membrane disease, one intra- 
partum and one neonatal desth associated with prolapsed 
cord, and three neonatal deaths as a result of severe 
intracranial hemorrhage. He notes an incidence of prolapsed 
cord of 0.38%, double fakiliVe incidence of 0.195% in 
spontaneous labors. Hiewinder > concludes, "The frequent 
election of induction......will account for some increase 

in the perinatal mortelity rate....(and) requiring ricid 


criteria to be met before elective induction is permitted 


& 
= 
“cap 


8S q 
~rt etartemomeb ot stsb a'fettcood bis nwo efd aoe hated 


best(tts at ymototnums nedw miodwen eid tot tegash beeaexo 

ml .todal gntombat ylovittoels To ensem edt to titag ne 
.2ettse etd to etivuest exit esiaqmoos ed teqsd Baooee edt 
etotoob ett yd aexst caw aolktosqemuorto favesas On clo idw fs 
at estrse etfettese# ditw .einetisco anttoeise af beviovat 
meed avan ot nottoedemmotto cove bhemuestgq tebrswe LM rae tered 
-f[ttoert ets stertenomed ot noattsqmoo etds eyolqms oH wnextad 
2dnettisq to mottoelee tot sitediio t¢e2 od gouttqmesta to ytt 
~tobosweti .torre asm ot cldafl ai totoelee edd corstw 
abresead [eqtontad ett gadt eehepiaes can eioted L[stteceA odil 
yiifistror Istantreq efT .Istsi eis nottoubnt evitoels to 
owtd-yitrins oft t0 ytnows bas, &S.f et astree 2 rebrawe Hf nt 
bstelet s nt onttineet totdoubat ot bstudlidts esis eddseb 
ashuieweil dotdw erttsed edit »KY.O to yd ¢iisdcom {sisctteqg 
tives t e es edtseb meeditt sbulont mottombat od eedudirgtis 


~3itnt sno .oe#seath enaidmem onmiisyd to\bas yiliudsmerq to 


eroves in tivest s es arltssb Istsnosn seidt Sas ,bto0o 
hezcalorq to sonebtont os eeton eH .ensadivomenl [stnsrostial 

Ss : 
at e@eLl.0 to sonsbtont e'{lisetl eldsob ,48&.0 To btos 

cé : 

tnevoert efT" ,esbsutlonoo tshbaewe til -etodsl evosrsdiogs 
engetont smog trot dnvooos I[ltw.....nmottoubalt to nottaele 
btoty ont rtuoet (bns)....o¢ar wti{strom L[steantisq edt at 


battimateq ef mottoubnt svitosic stoted tem ed ot atretiao 


one 


will not significantly lower the risk of infant mortality”. 

Review of the literature attests to both increasing 
acceptance of elective induction ef labor and persistent 
doubt of its wisdom and safety. It was decided, therefore, 
to review the results of elective inductions of labor at 


Grace-New Haven Community Hospital. 
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MATERIAL AND METHODS 52 


There were 813 patients on the general service and 

341 patients on the university service coded™ ag having 
undergone induction of labor during the period January l, 
1361 ---December 31, 1962. The records of all these patients 
were reviewed and their intrapartum and postpartum histories 
were evaluated. The prenatal history was evaluated as well 
in all university and ganeral service patients where this 
was available. The university service includes all ward 
patients and the rrivate patients of the full-time obstetrical 
faculty. The general service includes the private patients 
of all local physicians with obstetrical privileges at. 
Grace-New Haven Commnity Hospital. For the most part 
these physicians are board certified obstetricians. There 
are a few general practitioners. They are not allowed to 
induce labor within the hospital confines without prior 
consultation. 

| The histories obtained were evaluated to determine 
whether induction or stimulation of labor had been performed. 
Stimulation was defined as the discrete use of oxytocin, 
sparteine sulfate, amniotomy, or digital stripping of the 


membranes once labor had begun. Amniotomy was not 
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35 
considered stimulatory if performed after seven centimeters 
dilatation was attained. Oxytocin infusions were consid- 
ered discrete if more than one hour separated the termination 
of the first and the start of the second. A course of 
sparteine sulfate was considered discrete if more than 
four hours had elapsed between the last injection of one 
course and the first of another. If oxytocin administration 
or A course of sparteine were not discrete, but continuous 
with an induction procedure they were not considered to 
have been used for stim lation. The same definition of 
discreteness was applied to inductions with oxytocin or 
sparteine in distinguishing between single and multiple 
try inductions. 

True labor was considered to have begun when progress 
in cervical dilatation was moved or when previously 
observed contractions became regular and progressively 
more intense, occurred at gradually decreasing intervals, 
and, during or shortly after the establishment of such 
regularity, effected cervical Aiatenee Contractions 
less frequent than once every five minutes were never 
considered regular. Contractions which became regular 
under the influence of oxytocin or sparteine, but irreg- 
ular once these oxytocics were discontinued were not 


considered part of true labor unless progress in cervical 


eretemktnes meves totts hemrotreg tt yro¢siumite berebilemoo 

-h'enos stewemoterinit mtootyxO .dSenisdtts esw sottetaltipb 

noltdenteret ent beterscee tod eno nant stom TI stersetb bete 

Go setvoo A .hmoose eit to trate edt bus Serf odd To 

asdit eton tl etetoetb berebferco esw etstive entetrage 

eno to motdoeftnt teasl edt meewted beeqsite bad atyomd 102 

nottattetntwrhss mtootyxo iL .sendtons to jertt edt bas seatoo 

eyornticoo tud ,stetoatbh tom stow sntetiege Io servos 8 To 

ot beteblaros ton etew yeds arubesotd notdovbat as dtiw 

to nottintteb ense efT .nottslumtte tot been meed evad 

ro mtootyxo Attw anottoubnt ot betiqgs esw eeetesetoe tb 

efotilum base elumte meewted gnidetogattetb uf entedisce 
wecottoubat A 5 


ed sven ot batebtenoo esw 1tods8l er 


(0 
© 
i} 
ea 
nal 

* 
ee 
= 
_ 
» ad 
a3 
> 


ey... 
folvery cedw +o DBbeton aaw sotistaltb Lsotvres it 
yfeviesestyotg bos. tsiupget emsoed enotteositnos bevisedo 
welaeviedat anteseroebh yiisubsaig Je pet1V990 .senetat ertom 


dove ‘to toemietidstee eft tedisa yitieda to gnitub . bas 


cw 


nottoattn00 © oakdwiwtin fs9tviso betostte vd tis Luger 
yever evew eastunte evil yrove sono aeddt traoevpert eeel 
talivbher omeosd do tclw atotdostdn0d -ralumex Dbetebterios 
-getrt tod ,antesdtaqea 10 atoodyxe ‘to eoneultat edd tebay 


jon stew bovettnooeth otow goltoodyxo seedt eomo taly 


fantverso at easennorg easing todal sxyit to trsq hereblenoo © 


dilatation had been made. Contractions which, having 
become regular and effected cervical progress, became ir- 
regular on administration of morphine sulfate were considered 
part of true labor provided they were resumed within 
twenty-four hours of the last dose of morphine. Oxytocics 
administered or amniotomy performed during such a "morphine 
rest" were considered stimlatory rather than inductive. 
It was determined next whether induction was in- 
Gicated or elective. Indications for induction included 
placenta praevia or question thereof, abruptio placenta, 
eclampsia, preeclampsia, habitual intrauterine death, 
polyhydramnios, a history or evidence of current Kh or 
ABO sensitization, maternal diabetes, vulvar vaucosities 
or severe vaucosities of the lower extremities with re- 
current thrombophlebitis, decompensating cardiac or 
renal disease, maternal fever of more than 101°F after 
thirty-six weeks of gestation, post-maturity, premature 
rupture of the membranes of over twenty-four hours dur- 
ation, cephalopelvic disproportion, and a fetus which, 
based on past history of overly large babies and estimated 
length of the present gestation, was considered likely to 
be excessively large at full term. In addition, premature 
rupture of the menbranes of more than twelve hours dur- 
ation was considered to force the obstetrician's hand 


sufficiently to make induction warranted. Ruptured 
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membranes of less than twelve hours duration were not 
considered an indication for induction. 

Po at mackiardtttyy was defined as gestation lasting more 
than forty-two weeks. A rise in blood pressure of 50 mm. Hg 
above normal systolic levels or of 15 mm. Hg above normal 
diastolic levels, or the development of a systolic pressure 
of 140 mm.Hg or a diastolic pressure of 90 mm. Hg; the 
development of significant proteinuria in the absence 
of demonstrated infection; and persistent edema of the 
hands or face were considered individually or in combin- 
ation to be evidence of preeclampsia. 

One woman was included in this series whose membranes 
were thought to have ruptured et the time of her first 
two inductive attempts. After the second attempt had 
been performed, it was discovered that her membranes were 
intact and an attempt was made to induce her electively. 
Another woman was included who, after several failed 
elective induction attempts, became toxemic and underwent 
several indicated induction attempts. Several other women 
whose initial attempts at induction were selective but whose 
inductions subsequently became indicated because of post- 
maturity, temperature elevationor length of time since 
rupture of the membranes, were also included in the 
present series. Gravidas admitted contracting irregularly 


but not in true labor who were induced at this time were 
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considered to have been electively induced. 

An induction was defined as a single try induction 
when only one effort had been made to induce labor. Such 
an effort could consist of one inductive measure or a 
combination of two or more different measures instituted 
within one hour of each other. | An induction was considered 
a double or multiple try induction when two or more dis- 
crete or different measures were employed with an interval 
of more than one hour between the institution of each. 

The latent period between induction and the onset of labor 
was defined as the time between the start of a simple 
single try induction and labor, the time between the start 
of the first part of a combined induction and labor, or 
the time elapsed between the last part of a multiple try 
induction and labor. A particular inductive effort was 
considered a failure if labor did not ensue within twenty- 
four fours. It was classified as possibly contributory 

or not fully assessableif labor ensued within twenty-four 
hours but another effort had been made in the interim. 

It was similarly classified if a cesarean section was 
performed prior to the start of labor and before twenty-four 
hours had elapsed. Induction was considered successful 

if labor ensued within twenty-four hours without eny 
intervening inductive efforts. 


Fetal distress was defined as passage of meconium 
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except in breech presentation, fetal tachycardia of more 

than 160 beats per mime, fetal bradycardia of less than 

80 beats during contrections or less than 100 beats between 
contractions or any combination of these. Neonatal depressim 
was defined as depression of the Apgar score below seven 

at one or five minutes. A premature infant was defined 

as an infant weighing less than 2500 grams at birth. 

Standard puerperal morbidity was defined as a tem- 
perature elevation of 100.4°F. on any two of the first 
ten days of the puerperium, excluding the first twenty- 
four SR is One day temperature elevations of over 
100.4°R, excluding the first twenty-four hours were also 
noted in this series. The cause of puerperal morbidity, 
when established, was done so on the basis of clinical 
findings as in thrombophlebitis or severe breast engorge- 
ment, or by culture. Positive cultures followed by prompt 
antibiotic therapy without the patient becoming febrile 
were also noted in this vaper. 

Postpartum hemorrhages were recorded when estimated 
blood loss exceeded 500 ml. or when shock associated with 
blood loss developed postpartum. Delayed hemorrhages 
attributed to retained secundines were not considered. 

Labor was defined as precipitate if delivery was 
accomplished within three hours of the start of true 


labor. A first stage of three hours or less was often 
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synonymous with precipitate labor, though in not a few 
instances it was not. First stages of between three and 
six hours, six and nine hours, etc., were almost always 
synonymous with labors completed within the same interval. 

Only lacerations requiring suture were recorded. A 
third degree perineal tear was defined as a laceration 
of the perineum involving the rectal sphincter. 

All cesarean sections were low flap type. All patients 
examined vaginally or undergoing digital stripping of the 
membranes or amniotomy were handled with aseptic techniques. 

Pitocin , syutectnon” and oxytocin were eoncicered 
eeaeeet? oe and are called oxytocin in the body of 
this paper. Oxytocin was administered intravenously in 
almost all instances. The technique of oxytocin admin- 
istration at this hospital has been described in a paper 
by C.L. Buxton and R. nee Briefly, ten units 
of oxytocin are diluted in a liter of 5% dextrose and 
water and administered via a two bottle technioque. ‘the 
rate of administration is initially eight drops per min- 
ute, but this increased at fifteen to twenty minute 


intervals by increments of four to eight drops until 


satisfactory contractions are obtained. Thereafter, the 
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rate of oxytocin administration is slowed, but it is 
generally continued through delivery and into the post- 
partum period for a variable amount of time. On the 
general service the technique is essentially the same, 
but postpartum continuation of the intravenous oxytocin 
is less frequent. Methyl ergonovine tartrate is commonly 
given intramiscularly in its stead. On the university 
service a medical student or member of the house staff is 
in constant attendance on all patients receiving intravenous 
oxytocin. The attending physician or a medical student 
maintains an equally close watch on the patients on the 
general service. The fetal heart tones are ausculated 
every fifteen minutes throughout the induction and more 
frequently at its start. 

Sparteine sulfateweas administered in doses of 150 mg. 
in all but one patient in this series. She received an 
initial dose of 75 mg. 

The data in this series was obtained directly from 
the records of the 709 gravidas deemed elegible for in- 
clusion, was coded and placed on IBM punch cards. Many, 
but far from all, of the associations made in this paper 
were made with the aid of computers at the Yale Computer 


Center. 
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RESULTS 40 
METHODS OF ELECTIVE INDUCTION---GENERAL SERVICE 


On the general service 5356 women underwent elective 
induction of labor. Six hundred twenty-three different 
attempts were made to induce these women. Stripping of the 
membranes to achieve induction was done thirty-two times. 
This figure includes one woman whose membranes had been 
stripped four times in her obstetrician's office without 
success. In one hundred seventy gravidas the membranes 
were ruptured artificially in order to induce labor. In 
another sixty-five amniotomy was combined as a single measure 
with an oxytocin infusion. Thirteen women received a com- 
bination of sparteine and amniotomy. Two hundred sixty- 
five attempts to achieve induction were made with intravenous 
oxytocin. Seventy-seven attempts were made with sparteine 


sulfate. 


Stripping of the Membranes 


Stripping of the menbranes was the first inductive 
effort applied to twenty-five of the 536 general service 
patients (4.7%). In fifteen (2.8%) it was the only tech- 
nique used.e Fourteen patients were induced successfully 


with stripping of the membranes (2.6%). Six of the women 
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for whom stripping was the first mode of induction used 
had latent periods of less than two hours, nine (36.0%) 
had patees periods of less than four hours, and the re~ 
maining five wno responded did so within ten to twenty-four 
hourse All but one of the fourteen successful inductions 
were fully dilated nine hours after labor had commenced. 
Four (28.6%) had first stages of labor lasting three neue 
or less, and six more had achieved full dilatation within 
three to six hours. The gravida who failed to go into 
labor had a spontaneous labor of between nine and twelve 
hourse One grevida was successfully induced with a com- 
bination of stripping and oxytocin as a first measure. 
In a second parturient this combination resulted in labor, 
but only after emniotomy and oxytocin had also been used. 
Six women had their membranes stripped as the first 
portion of a double try induction. All but one went into 
labor within twenty-four hours of the stripping. The 
stripping was not considered to have failed in these 
women but their labors and complications were considered 
to be more directly related to the second measure used. 
Four more patients, including the woman (#0080) in whom 
four strippings were performed, had their membranes 
stripped as the first of three or more tries at inducing 


labor. All of these were considered failures because 
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labor did not ensue within twenty four hours. Three other 
gravidas had their membranes stripped as the second part 
of a multiple try induction. One of these patients went 
into labor between fourteen and ei ghteen hours later. Two 
women went into labor only eafter their membranes were 
ruptured. One of the latter strippings was classified 

a failure. One patient had her membranes stripped as the 
third part of a triple try induction. It failed and she 
subsequently went into labor spontaneously. 

This in thirty-two instances in which stripping of 
the membranes had been used on the general service for 
induction, eleven were failures, and in only fifteen cases 
could labor be directly attributed to the stripping. ‘rhe 


labors so induced were generally completed within nine hours. 


Amniotomy 


Amniotomy alone was used in 154 of the 536 women 
(28.7%) on the general service. In 144 (26.9%) it was 
successful without further intervention. Ninety-five of 
these 154 gravidas (61.7%) were in labor within an hour 
of amniotomy, 126 of 82.5% within two hours, and 135 or 
88.4% within four hours. All but three of the 144 in whom 
there was no further intervention began labor within eight 


hourse These last three patients responded to amniotomy 
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after intervals of ten to fourteen hours. One hundred 
nine (75.7%) of the 144 women who had been induced with 
amniotomy alone were fully dilated within three hours of 
the start of labor, sixty-nine (47.9%) of them within two 
hours. One hundred thirty-four (93.1%) hed first stages 
of six hours or less and all but two (1.4%) achieved full 
dilation within nine hours. In one parturient, #0578, 
meconium was noticed at amniotomy and the fetal heart 
rate fell to eighty. Because of this and because the 
labor which ensued almost immediately after amniotomy was 
considered "dyskinetic" she was stimulated with an oxytocin 
infusion. This was begun two hours after contractions had 
been established. The fetal heart rate again fell to 
eighty and remained irregular. Consequently after five 
and a half hours of labor she was sectioned. The infant 
was born with five loops of cord wound tightly arourd its 
neck. Its Apgar score was between four and six at one 
minute, better than seven at five. The child did well. 
Ninety-three of 143 labors completed after amniotomy alone 
(65.0%) were precipitate. 

Nine parturients underwent amniotomy first: and at 
intervals of between one and six hours were given oxytocin 
intravenously to achieve induction. One whose membranes 


had been ruptured first received subsequent sparteine to 
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induce labor. All began to contract effectively within — 
two hours of the start of the second measure and all were 
delivered in six hours. 

There were twelve women in whom amniotomy was used 
as the second part of a multiple try induction. Ten went 
into labor within two hours. Two received sparteine be- 
tween one and two hours after amniotomy and were in labor 
within an hour of this. Hight of these twelve women had 
first stages of less than three hours as well as precipitate 
labor. All but one were delivered within nine hours and 
the last was in labor between nine and twelve hours. These 
women had all previously received sparteine or oxytocin, 
with the exception of two whose membranes had been strip- 
ed. Three women had amniotomy as the third part of a 
multiple try induction. All were in labor at two hours. 
Two had precipitous labor. The third was delivered in 
six hours. The patient previously noted, #0080, in whom 
four strippings had failed, subsequently became toxemic. 
Three oxytocin infusions and finally amniotomy were used 
to induce her. A labor of eight and one half hours 
began almost immediately after amniotomy. 

Fifty-nine patients (11.0%) were considered to have 
had combined amniotomy and oxytocin inductions since the 
two measures were instituted within one hour of each other. 


|All were in labor within three hours. Fifty (84.7%) began 
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to contract effectively within the hour. Forty-six of 
these women (78.0%) were fully dilated at three hours; 
all were fully dilated at six hours. Thirty-nine had 
precipitous labors (66.0%). Five more gravidas had ea 
combination of amniotomy and oxytocin as the second meas- 
ure of a double try induction and all were induced within 
two hours of the initiation of their second measure. All 
five delivered after less than three hours of labor. 
Thirteen patients had a combined induction with amniotomy 
and intramuscular sparteine. Twelve were in labor within 
two hours; one failed to go into labor and was subsequently 
induced with an oxytocic infusion. Of 247 women in whom 
amniotomy had been performed for induction this was the 
only failure. All twelve of the successful inductions 
were delivered within six hours; seven of them had pre- 
civitous labors. 

Amniotomy was a singularly effective method of in- 
Gucing labor. Used initially in 154 women it produced 
labor in 126 within two hours. Used second or later in 
the course of multiple try inductions in sixteen instances, 
it produced labor in twelve of these patients within two 
hourse Labor was attributable directly to amniotomy in 
157 of the 170 women in whom it was used as a discrete 
measure. The labors amniotomy induced were generally short. 


One hundred three of 157 completed labors were precipitate 
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(65.6%). When used in combination with an oxytocin in- 
fusion, as amniotomy was in sixty-four women, the latent 
period between induction and labor was shortened. Forty- 
four of these sixty four labors were precipitate and all 

the patients were fully dilated in six hours. When com- 
bined with sparteine amniotomy was equally effective. 
However, one woman who received this combination had a 
failed induction. There was one cesarean section associated 


with the successful use of amniotomye 


Oxytocin 


Oxytocin was used by itself as a first measure 215 
times (40.1%). In 171 (79.5%) it produced labor on its 
own within twenty four hours. Of these, 134 (62.3%) were 
in labor at one hour; 153 (71.2%) were in labor in two 
hours; and 164 (76.3%) in four hours. The remaining seven 
successfully induced patients had latent periods of be- 
tween four and fourteen hours. Four of these seven had 
latent periods of under six hours. Sixteen women who re- 
ceived oxytocin alone first (7.4%) were successfully 
induced within twenty-four hours of the start of the oxy- 
tocin infusion by a subsequent measure. Twenty-eight 
(13.0%) inductions with oxytocin failed. Eleven of these 


gravidas had subsequent attempts at elective induction, 
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six of which succeeded. Sixteen went into labor two weeks 
after the induction failed. She presented at that time 
with a transverse lie and spontaneous prematurely ruptured 
membrane Se | 

One woman, para i, #1294, whose labor was induced 
with an oxytocic infusion of eight hours duration, went 
into labor promptly. After thirteen and one half hours 
of labor the cervix hed dilated to six centimeters, but 
the vertex, which had been floating at induction, failed 
to engage. She was then judged to have an inadequate 
pelvis and was sectioned for “failure to vrogress". The 
child did well. 

Seventy-three (42.7%) of the 171 labors induced with 
ocytocin alone were precipitate. Highty-one women (47.4%) 
hed first stages of three hours or less, 144 (84.2%) 
(including the section noted above) were fully dilated 
at nine hours. One patient induced successfully with 
oxytocin had a first stage lasting more than twenty hours. 

There were forty-one women who received oxytocin as 
the second part of a multiple try induction. Twenty-five 
or 61.0% went into labor within two hours. Two more went 
into labor within twenty-four hours. Nine inductions 
failed. Two of these nine gravidas went into labor 


spontaneously. Seven were induced with other measures 
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but labor was not produced within twenty-four hours of 

the use of oxytocin. Five patients, whose inductions 

were not counted as failures, were induced within twenty= 
four hours by an intervening measure. Oxytocin was used 
seven times as a third measure and in three cases failed 

to produce labor. It was used twice as a fourth measure, 
but was supplanted both times by a fifth procedure before 
labor ensued. Neither of these two were failures. Three 
of the labors induced by oxytocin as a third measure were 
precipitate. One labor lasted between six and nine hours. 
Twelve or 44.4% of the twenty-seven labors which were the 
result of the use of oxytocin as a second measure hed first 
stages of less than three hours. Ten (40.7%) of them were 
precipitate. Another twelve of these twenty-seven patients 
were delivered between three and six hours and the remain- 
ing three or 11.1% were delivered between six and twelve 
hours. 

Used a total of 265 times to induce labor, oxytocin 
failed to effect the desired result forty-two times (15.8%). 
Two handred two labors were the direct result of an oxytocin 
infusions; 171 of these were induced with one attempt only; 
164 of these 171 had latent periods of four hours or less. 
Seventy-five of these 171 labors were precipitate, while 


all but fourteen were fully dilated at nine hours. Thirteen 
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of the thirty one labors induced with oxytocin as the ul- 
timate effort in a multiple try induction were also pre- 

cipitate. All but three of these women had achieved full 
dilatation at nine hours. Two patients induced primarily 
with oxytocin came to cesarean section, but one of these 

women was sectioned two weeks after her induction had 


failed. 


Sparteine Sulfate 


Sparteine was used as the first inductive measure 
in sixty-eight of the 536 women (12.7%). Twenty-seven 
of these women went into labor within an hour (39.7%). 
Thirty-nine women were induced within two hours (57.4%). 
Forty-three began contracting effectively within four hours 
of their first injection with sparteine (63.2%). Two 
more were in labor at fourteen hours. Four sravidas 
(5.9%) failed to respond and went into labor spontaneously. 
In four women subsequent efforts at induction were made 
without labor being produced within twenty-four hours. 
Therefore, there was a total of eight failures (11.8%). 
Fifteen women (22.1%) who received sperteine first were 
induced within twenty-four hours by an intervening induc- 


tive attempt. 
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Sparteine was used as the second measure in seven women. 
In four of them it produced labor within four hours. ‘the 
other aves did not respond. Its use as a third measure 
twice has been noted in discussing the use of amniotomy. 

In the group of forty-five labors successfully induced 
with sparteine alone there were two cesarean sections. One 
was performed on a nullipera, #1342, who entered the hos- 
pital with membranes ruptured for eight hours. She responded 
to sparteine in one hour and was in labor for twenty-seven 
hours. Fetal bradycardis was then noted and she was sec- 
tioned. Her cervix had dilated to seven centimeters prior 
to the cesarean section. The other cesarean section was 
performed on a para ii, #1009, who went into labor promptly 
after being given sparteine. Within thirty-mimutes the 
fetal heart rate dropped to seventy and fresh meconium was 
passed. Emergency cesarian section was performed. 

excluding the cesarean sections, twenty of forty-three 
(46.5%) full first stages after sparteine's use were 
completed in three hours, sixteen more in six hours (37.4%) 
and a total of forty (93.0%) were completed by nine hours. 
The remaining three women were fully dilated in less than 
twenty hours. Two of the four gravidas who received 
sparteine a second time with success had first stages 
shorter than two hours. The other two were fully dilated 


petween three and nine hours after the start of labor. 
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Employed a total of seventy seven times, sparteine 
resulted in the induction of forty-five labors when used 
by itself, and in the induction of six more labors when 
used as the second or third part of miltiple try inductions. 
It failed eleven times. Forty-nine of the fifty-one labors 
successfully induced with sparteine began within four hours 
of its use. Forty-six of the fifty-one labors which were 
the result of the use of sparteine were completed within 
nine hours. Two women who were successfully induced were 
subsequently delivered abdominally because of fetal dis- 
tress, one within an hour of the onset of contractions, 


the other at twenty-seven hours. 


METHODS OCF ELECTIVE INDUCTION---UNIVERSITY. SERVICE 


On the university service 175 women underwent attempted 
elective induction of labor. Two hundred fifty-five differ- 
ent attempts were meade to induce these women. “Stripping 
of the membranes in order to achieve induction was done 
131 times. Three women were induced with 2 combination 
of stripping and sparteine. In seven women the membranes 
were ruptured artifically in order to induce labor. In 


enother three amniotomy was combined as a single measure 
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with an oxytocin infusion. One gravida received a com- 
bination of sperteine and amniotomy. Seventy-four attempts 
to achieve induction were made with oxytocin. Thirty-one 
attempts were made with sparteine sulfate. One parturient 
was induced with a combination of sparteine and an oxytocin 


infusion. 


Stripping of the Membranes 


Stripping of the membranes was the first inductive 
effort employed in 116 of the 175 university patients 
(67.1%). In seventy four (60.7%) it was the only tech- 
nique used. Sixty-three patients were successfully incuced 
with stripping of the membranes only (36.4%). Nineteen 
(16.4%) of the women for whom stripping was the first 
mode of induction used had latent periods of less than 
two hours. Thirty-two (27.6%) had latent periods of less 
than four hours. Twelve more patients responded to digital 
stripping within eight hours, bringing the total to forty=- 
four (37.9%). The remaining nineteen who responded directly 
did so within eight to twenty-four hours. Thus sixty-three 
or 54.3% responded directly. Twenty-one or one third of 
the patients induced with stripping were fully dilated 
three hours after labor had commenced. Twenty-five others 


achieved full dilation et six hours (39.7%). An additional 
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eight first stages were completed in twelve hours, so that 
85.7% were fully dilated within twelve hours. Four more 
patients were fully dilated at twenty hours. One of the 
remaining five gravidas, #0089, a nullipara with a soft, 
fully effaced, but undilated cervix, went into labor 
sixteen hours after induction. Her labor was terminated 
by cesarean section after twenty-three hours. It had been 
stimulated with a second stripping and an oxytocin infusion. 
However, she failed to progress past three centimeters 
Gilatation. Her membranes had ruptured spontaneously after 
thirty minutes of labor and she became febrile. buring 
labor fetal tachycardia had been noted. At section posi- 
tive intrauterine cultures were obtained. Despite 
antibiotic therapy, the mother remained febrile for 
twenty-five hours. The other four patients who responded 
to stripping of the membranes (6.4%) were evenly divided 
between those whose labors lasted between twenty and 
twenty-four hours and those whose labors lasted more than 
twenty-four hours. Fifteen women or 23.8% of the gravidas 
induced with digital stripping of the membranes only had 
precipitate labors. 

Ten of the women whose inductions failed had spon- 
taneous labors ranging in length between one and twenty-four 
hourse The eleventh woman whose induction failed, #0191, 


went into labor spontaneously, but was delivered by 
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cesarean section twenty-four hours and twenty minutes 
later. At spontaneous rupture of the membranes meconium 
staining was noted. Oxytocin stimulation was begun at 
three centimeters dilation and the cervix dilated another 
three centimeters in the next three and one half hours. 
At this point fetal bradycardia, accentuated by attempting 
to compress the head into the pelvis, was noted. Cesarean 
section for suspected cephalopelvie disproportion was 
performed. The infant weighed 2440 grams and did well. 
Its cord had been trapped between its head and the pelvic 
brim. The mother had a positive sin'trakterne culture and 
was febrile four days despite antibiotic therapy. 
Thirty-two or 18.5% of the university patients had 
their membranes stripped as the first portion of a double 
try induction. Twelve went into labor within twenty-four 
hours of the stripping. The stripping was not considered 
to have failed in these gravidas, but their labors and 
complications were considered to be more directly related 
to the second measure used. The other twenty women's 
strippings were considered failures as labor did not en- 
sue within twenty-four hours. Ten more gravidas had 
their membranes stripped as the first of three or more 
tries at inducing labore All but one of these strippings 
were failures. The one gravida whose stripping was not 


a failure went into labor within twenty-four hours after 
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two discrete courses of sparteine and an oxytocin infusion. 

Eleven women had their membranes stripped as the 
second part of a miltiple try induction. Four of these 
patients went into labor within three hours. Two more 
went into labor after latent periods of between ten and 
eighteen hours. One women went into labor after the use 
of an oxytocin infusion begun three hours after the strip- 
ping hed been performed. The remaining four of these eleven 
second inductive attempts with stripping of the membranes 
failed. The patients on whom they had been performed 
were treated to subsequent inductive attempts. 

One of the six gravidas in whom second attempt strip- 
ping succeeded had a precipitate labor. Four attained full 
dilatation between three and nine hours and the last one's 
first stage lasted over twenty-four hours. 

There were three parturients whose membranes were 
stripped as the third or fourth part of their induction. 
One woman, (#0027), whose membranes had been stripred un- 
successfully and who had then received an unsuccessful 
oxytocin infusion, had her membranes stripped a second 
time four days later. This, too, failed. Two days later 
she was induced with an oxytocic infusion, given six and 
one half hours after a course of sparteine had been given 
without production of contractions. One patient, (#1337), 


in whom a previous stripping and a separate oxytocin infusion 
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had been used without success, had her membranes stripped 
a second time five and one half hours after a second oxy- 
tocin infusion had begun. Both failed. She was induced 
eventually with oxytocin and sparteine simultaneously, but 
not before a previous course of sparteine and a third 
oxytocin infusion had failed. A third gravida, who had 
been given two unsuccessful oxytocin infusions, had her 
membranes stripped twice, a day apart, as third and fourth 
efforts at induction. The first stripping was a failure, 
but the second stripping induced labor after a latent 
period of between three and four hours. Labor was com- 
pleted between six and nine hours after its onset. 

There were two women (1.2%) in whom stripping and 
sparteine were combined as a first measure. Both went 
into labor after latent periods of between six and ten 
hours. Both had first stages of between nine sand twelve 
hours. | 

One patient wes induced with a combination of strip- 
ping of the menbranes and sparteine after a proce as 
stripping of the membranes had failed. She went into labor 
within two hours and was delivered between nine and twelve 
hours later. One other woman was induced with this com- 
bination after two strippings had failed. Her latent period 
lasted between fourteen and eighteen hours, but her labor 


was over within nine hours. 


hscotate asensrdmem Tord baci .2e0eooue tuond iw heeageatiched 
-rxo brmooee 8 asétea etrrod tied ero bas evil omtd baooee 8 
heovhbat esw ate delist’ dtod erusmed . bart aotesital:atoot 
tud .yferoenstiomte entadreaqe bas mtoosdyxo dtiw yf{ieutmeve 
by tid «2 boo emtadtaqe to seayoo evoiverg s emoted, don 
batt odw ,sbivera brttt A .beftal desl. notesta? otoodyxo 
yeci beri Lenotentat gstsotyxo [uiaaeooveny owt seviz, need 
d¢avot bae pridd es -,draqs ysb 2 ,eotws beqginte eonetdmem 
,otulis? s esw an atggqtide teakt ett snottoubat os etdiotte 
tredal s tetis rodsf beowbat antqgiade paoses, et dud 
_oo eaw toded .etuol i0t bas eoncdd asewted Lo holned 
~feeaco ave ved%e euvod entn bus xhe neewted beteld 
bos vata ee morw af (R8.£), nemow owt etow etedT | 

¢yqwotod .otvesem terfil 8 as penidmos etew embedisde 
net bas zie meewted to eboiieq tootel tthe todeL odnt 
ayfewd Duatentn seswhed To eegsis tarti bad ddo@ satsorl 
ee tol 

octets to aottentdmoo e dtiw besonbal asw tne tdsqyetQ 9 
‘onrtboge td. & ~otts eniedrsqe hoe soneatd sem edt, Zo, gatq 
sodefl o¢mt taew one sheltes bed eonsidmem eld to natqgtrate 
nrkond bre sonia coon orevifeb esw bas atworl ows otad tw 
-mioo eidt déiw beorsbal asw nemow teddo on .redel eapyod 
botteq toetal veH ~.belfst bad exntgqgqtste owd setts moitantid 
nodal vec ¢ud ,aexvor meetdgte Bris geetuvol meawted betesl 


eatsond enta atditiw seve Baw 


S7 


One gravida received a combination of stripping of 
the membranes and an oxytocin infusion first. This was 
supplanted after eighteen hours by a second oxytocin in- 
fusion which produced labor promptly. The first measure 
was considered contributory. One woman had an attempted 
induction with stripping of the membranes and oxytocin 
after a previous stripping had failed. This combination 
measure was supplanted by a second and then a third oxy- 
tocin infusion before labor was induced. However, labor 
did begin within twenty-four hours of the use of the 
combined effort. One gravida was successfully induced 
with this combination of stripping and oxytocin used as 
the third part of a triple try induction. Labor ensued 
promptly and lasted between three and six hours. 

Forty-seven of 151 strippings of the membranes per- 
formed on university patients did not result eS labore 
In seventy instances labor could be considered the direct 
result of stripping of the membranes. The latent periods 
in these seventy instances were frequently long. Thirty-one 
were over four hours in length and twenty-five were more 
than eight hours long. Sixteen of the seventy labors 
produced were precipitate. Ten of them lasted more than 


twelve hours. 
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Amniotomy 


Four women (2.3%) on the university service were 
induced with am iotomy alone. All four had latent periods 
of less than four hours. Three had precipitate labors 
and the fourth was delivered within six hours of the start 
of labor. Two other patients had their membranes ruptured 
as the second part of their induction. Both went into 
labor within the hour and were fully dilated within two 
hours. One of these two gravidas was fully dilated for 
over an hour before delivery was accomplished. A seventh 
gravida had her membranes ruptured as the third attempt 
to induce her. She went into labor within the hour and 
was fully dilated after between nine and twelve hours 
of effective contractions. 

Two women or 1.7% were considered to have had com- 
bined amniotomy and oxytocin inductions since the two 
measures were instituted within one hour of each other. 
Both were in labor at one hour and both had precipitate 
labors. One patient was given oxytocin and had her 
membranes ruptured as the third part of a four part in- 
duction. A subsequent oxytocin infusion was administered 
before labor began. One patient had a combined 


induction with amniotomy and intramuscular sparteine. 
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She began to contract effectively within one hour and was 
delivered within three hours. No university patient on 
whom amniotomy was performed had a latent period of more 
than four hours, including the one woman on whom a subse=- 
quent measure was used. Seven of the eleven women in 
whom amniotomy was directly responsible for habor had 


precipitate labore. 


Oxytocin 


Oxytocin was used by itself as ea first measure in 
thirty (17.3%) of the university patients. In twenty-one 
(70.0%) it produced labor on its own within twenty-four 
hours. Half of the women induced first with oxytocin 
were in labor in two hours. Three more or bQ.0% had latent 
periods of between two and six hours. The remaining three 
successful inductions began after latent periods of be- 
tween eight and twenty-four hours. Three women who 
received oxytocin first (10.0%) were successfully induced 
within twenty-four hours of the start of the oxytocin in- 
fusion by a subsequent measure. Six (20.0%) inductions 
with oxytocin failed. All six had subsequent attempts 
at elective induction, five of which succeeded. One patient 


went into labor spontaneously after all attempts at 
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induction had failed. 

Four or 19.0% of the twenty-one labors induced with 
oxytocin alone were precipitate. Five patients (23.8%) 
had first stages of three hours or less. Fourteen (66.7%) 
were fully dilated at six hours and all twenty-one were 
fully dileted in nine hours. 

There were twenty-nine women who received oxytocin 
as the second part of a multiple try induction. Twenty - 
one or 72.4% went into labor within three hours. Labor 
was achieved in one patient within twenty-four hours, 
but only after the use of a second infusion as the third 
part of a triple try induction. Seven infusions failed; 
all seven penlence had subsequent attempts at induction. 
Five of these women eventually went into labor eas the re- 
sult of their obstetrician's inductive efforts. Two 
failed to go into labor after multiple inductive efforts, 
were discharged, and went into labor spontaneously somé- 
time afterwards. The twenty-one labors which were the 
result of the use of oxytocin as‘a second measure included 
seven (35.3%) with first stages of less than three hours, 
“six of which were precipitate. Another seven patients 
were fully dilated between three and six hours. Five 
‘parturients or 23.8% were delivered Neracen six and twelve 
hours after the onset of labor. Two had labors of between ' 


twelve and twenty hours. 
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Oxytocin was used nine times as.a third measure and 
in five cases failed to produce labor. A sixth gravida 
was induced within twenty-four hours by a subsequent 
oxytocin infusion. The three patients successfully in- 
duced went into labor within two hours. All three had 
labors of less than six hours. One had a precipitate 
labor. 

Oxytocin was employed five times as a fourth measure 
and succeeded in inducing labor in all five patients. 
Three women began to dilate within the hour. ‘he fourth 
had a latent period of between three and four hours and 
the fifth had a latent period of over ten hours. Two of 
these five patients had precipitate labors. Two more 
were fully dilated at six hours and the last hed a first 
stage which lasted between twelve and sixteen hours. 

Oxytocin was used once as a fifth MEASULE » Labor 
ensued within the hour and was completed in exactly 
three hours. 

In seventy-four instances where oxytocin was used 
for elective induction, labor was achieved directly in 
fifty-one patients. Oxytocin failed to induce labor 
eighteen (24.3%)times. Fourteen of the fifty-one 
labors induced with oxytocin were precipitate. Four 
patients had first stages of more than twelve hours in 


duration. 
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Sparteine Sulfate 


Sparteine was used as the first inductive measure 
in seventeen of the 173 women (9.8%). Eight gravidas 
were induced within two hours (47.1%). Eleven patients 
began contracting effectively within twenty-four hours 
of their first injection with sparteine (64.7%). Three 
women induced with sparteine failed to respond and went 
into labor spontaneously, one of them after two subsequent 
oxytocin infusions had feiled to produce labor. Two 
other parturients were successfully induced with other 
measures within twenty-fours hours of the use of sparteine. 
One patient, #0091, induced with sparteine ninety minutes 
after premature spontaneous rupture of the membranes, 
did not go into labor within the ensuing twenty-one 
hourse Twenty-two and one half hours having lapsed since 
rupture of the membranes, and the question of a placenta 
previa having been raised subsequent to induction, she 
wes delivered abdominally. There was no labor. The 
infant was premature and its Apgar scores were depressed 
at both one and five minutes. The mother became febrile 
twnety-nine hours postpartum and her temperature re- 
mained elevated for two days. The etiology of the fever 


was established. It was attributed to a urinary tract infection. 
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Four of the eleven women induced successfully with 
sparteine were delivered in three hours, (36.4%). Four 
more were fully dilated by six hours and all were delivered 
in nine hours. 

Sparteine was used as the second inductive measure 
in eleven university patients. Nine of these gravides 
went into labor within two hours. One of the other two 
was induced with amniotomy and two oxytocin infusions 
within three hours of the use of sparteine. The other 
was given a second dose of sparteine about five hours 
later and when this did not produce labor promptly, 
was administered an oxytocin infusion. This produced 
labor. One gravida was given sparteine as the fourth 
part of a five-try induction. Labor was produced seven 
hours later by an intervening oxytocin infusion. Sparteine 
was used in one other university patient. It was given 
her as the first indicated effort at induction after 
four earlier elective efforts had failed a week before. 
Sparteine failed too. 

Two of the nine women induced successfully with 
sparteine as the second measure had first stages of less 
than three hours. Three more achieved full dilatation 
between three and six hours. Two other patients were 
fully dilated after first stages of six to nine hours. 
The eighth was in labor between twelve and sixteen hours 


end the ninth was in labor more than twenty-four hours. 
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Sparteine was used thirty-one times. It failed to 
produce labor four times. A latent period of twenty-one 
hours was terminated in one patient by cesarean section. 
Labor was the direct result of sparteine's use in twenty 
patients, eight of whom were induced within four hours 
of its administration. Six of these twenty women had 
precipitate labors; eighteen had labors of less than nine 
hours. One patient was delivered after a labor of between 
sixteen and twenty hours and one gravida was in labor 


over twenty-four hours. 


STIMULATION GF LABOR---BOTH SERVICES 


On the general service 167 women had their labors 
stimulated once contractions had been established (31.2%). 
In ninety-four of these women this stimulation was amnios 
tomy. in fifty-five it was an oxytocin infusion. 

On the university service forty-three women had their 
labors stimulated once contractions had been established 
(24.9%). In twenty-six of these women this stimlation 


was amniotomy. In ten it was an oxytocin infusion. 
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STATUS OF THE CERVIX AT INDUCTION---GENERAL SERVICE 


On the general service 495 women had their cervices 
described at the time induction was initially attempted. 
In the remaining forty-three. (8.0%), the status of the 
cervix was either unknown or not stated in the record. 
Among the women in whom at least partiel descrinvtion of 
the cervix was made there were two women whose cervices 
were described as soft and fully effaced, but whose dil- 
atation was not noted. There were 318 women whose cervices 
were not described in terms of effacement. Three of | 
these were reported to have firm cervices and 125 were 
said to have soft cervices. Sixty of these 518 were said 
to have cervices dilated zero to one centimeter. 

One hundred sixty-five were dilated two centimeters. 
Sixty-eight had cervices dilated three centimeters and 
twenty-six were four or more centimeters dilated. 

There were 175 cervices whose effacement was noted. 
One hundred sixty-three or 93.1% were 50% or more effaced; 
eighty-two or 46.9% were 75% or more effaced. All but 
three of 145 cervices whose consistency was noted were 
considered soft. 

In terms of dilatation forty-five or 8.5% were not 
described. Eighty-eight or 16.4% were undilated or one 


centimeter dilated. Twenty of these sighty-cight were 
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considered better than 50% effaced and twenty-five were 
considered soft. Two hundred fifty or 46.5% of the women 
induced were reported to have cervices dilated two cen- 
timeters at induction; 110 or 20.5% were seid to be three 
centimeters dilated, while forty-three or 8.1% were four 
or more centimeters dilated. 

The latent periods after induction were compared 
with dilatation of the cervix at induction. Only the 
491 women in whom dilatation was at eroawane compared. 
There were 520 women (60.0% of 536) who, regardless of 
the measure used first, had latent periods of less than 
one hour.. Seventy-fivé women or 14.0% had latent periods 
of one to two hours. Nineteen gravidas had latent veriods 
of two to three hours; ten had latent periods of three to 
four hours. Thus 424 women had latent periods of four 
hours or less (79.1%). Forty-four or 50.0% of the women 
with cervices dilated zero to one centimeter had latent 
periods shorter than one hour. Fifty-nine or 67.0% of the 
women with zero to one centimeters dilated cervices were 
in labor four hours after induction. One hundred thirty- 
nine or 55.6% of the patients with cervices two centimeters 
dilated hed latent periods of an hour or less; 77.2% or 
193 gravidas with cervides two centimeters dilated had 
latent periods of less than four hours; 75.2% or 115 of 


155 women with cervices of three centimeters or more 
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dilatation were in labor within an hour of induction. 
Ninety-two point two per cent of these women were in labor 
in four hours. Forty-four of the first 556 inductive 
attempts or 8.2% were considered failures. Nineteen of 
the women with cervices less than two centimeters dilated 
had failed inductions.(21.6%). Twenty-two of the women 
with cervices two centimeters dilated had failed in- 
ductions (8.8%). Two of the 153 women with cervices three 
centimeters or more dilated had failed inductions (1.3%0. 

There were 445 gravidas in whom labor was successfully 
_induced and completed after just one measure. Two hundred 
thirty two or 52.4% of these labors were precipitate. 
Though patients with cervices three or more centimeters 
dilated comprised only 32.3% (143) of this group of women, 
they accounted for 105 or 45.3% of the precipitate labors. 
Women with cervices of less than two centimeters dilation 
comorised 13.5% (60) of the group of 443, but only 6.9% 
(16) of the patients whose labors were precipitate. Women 
with cervices two centimeters dilated numbered 207 or 
46.7% of the total and 43.5% of the precipitate ZrOuUPe 

The more widely dilated a patient's cervix was at 
the time of induction, the more likely she was to respond 
to induction, to have a short latent period and to ex- 
perience a shorter labor. The incidence of failed induct- 


ions was decreased among gravidas whose cervices were 
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three or more centimeters dilated. These same patients 
had short latent periods and precipitate labors far more 
frequently than did the women with less dilated cervixes. 

There were sixty-eight women on the general service 
who received at least a second measure before they were 
successfully induced. Seven of their cervices were not 
described and their cervical status at induction could 
not be reliably inferred from previous and subsequent 
examinations. 

In this group there were also two women whose cervices 
were not described in terms of dilatation, but were class- 
ified as soft or better than 50% effaced. Forty-one patients 
were not described in terms of effacement. One of these 
cervices was considered firm and twenty-three were reported 
as soft. Five of them were repvorted as less than two cen- 
timeters dilated, twenty-five es two centimeters and six 
as three or more centimeters dilated. 

There were fifty-nine patients in whom cervical dil- 
atation was described (86.8%). Fourteen were reported 
to be zero to one centimeter dilated (20.6%); four of 
these were considered soft; five were considered better 
than 50% effaced and one was considered less than 25% 
effaced. Thirty-five women had cervices two centimeters 


dilated (51.5%) and ten were three or more centimeters 


89 


etnsetitsq oemee sect .hestsltibn erstemtines oom 4s aceue 
strom tsi erodel setatiqtosigq Ha ebotisq tnegal itorie bedi 
s2exiviso beteltd eeel détw aemow ect bib asdd cLtaenp ort 

estvres [arenes elt mo nemow togte-yixte etew eset 
erow vert eroted eresem brooee 8 tesel te bevieoet ociw 
ton stew eeotviss aledt Io meved .beoubat elisisesoone 
bilson nottoubuat ts gutete Isotvieo tient bee bed trosen 
tnespeedve bas exoiverq mort melvesaite vidatior ed ton 
-enotd actoexs 

aeotviss seonw memow owd oaefs stew sisdt gquow elds at 
-gealo etew geod ,moltists([t5S to amres at bed Kose dom stew 
‘'etmetisq eno-ystor, hesatte RCs ned sedded to Jioe es betit 
erett to enO .tnemeostts to emist at Bedtzeseb ton ovew 
betroce t stew esaid-vinews bane mrit bereblfleanoa daw sesivres 
-fe9 owd madt eeel as hsotrocer srew medt to evi *otee es 
xic bas axstemtiaeo ows as ovit-yinewd .evalth etedomts 
-betsltb exstemttmeo stom To seaed BB 

-~ffb Laotvrsos mondw at etnstisg onta-yFTTLT srtew rent 
batroqex stew meetrsot .( 88.88) bedinvoeseb easw nottada 
to tot :(P8.08) beteLlth retemttnes eno o¢ ores sd ot 
tetted herebtenoo sirew evit :ttos bhertebtenos etew seedt 
S88 aedt aeel bexebtenon ssw emo bas beostte 0 cscid 
etetemttnes ows esolvrso Ber wemow ovit-ydridt ~beosstie 


erstemttnes erom to setts stew met bas (84.08) botalty : 


69 


dilated (14.7%). Cervical status was compared again with 
the latent periods. Thirty-four or 50% of these sixty-eight 
gravidas went into labor within one hour of the use of a 
second measure. All but three of the ten women with cer- 
vices dilated three centimeters or more did so (70.0%). 
These seven women comprised 20.6% of the group with such 
latent periods. Fifteen or 42.8% of the gravidas with 
cervices two centimeters dilated were in labor within one 
hourse Seven gravidas with less dilated cervices had latent 
periods of less than one hour. Forty-five women (66.2%) 

had latent periods of four hours or less. This included 
eight of the women with three centimeter dilated cervices, 
twenty-three (65.7%) of the women with cervices dilated 

two centimeters, and ten of the women with the undilated 

or one centimeters dilated cervices. There were thirteen 
failed second induction attempts, 19.1% of the second induct- 
ions. This brought the total number of failed attempts 

to fifty-seven in forty-four women. Six of these thirteen 
gravidas with failed inductions were given a third measure 
to induce them. Seven had spontaneous labors. There 

were seven women in this group of sixty-eight double try 
inductions in whom a third effort was made to achieve in- 
duction and labor ensued within twenty-four hours of the 


second measure. These seven included the one patient 
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with a cervix three or more centimeters dilated who was 
not induced successfully with a second measure. 

There were forty-eight labors pect tae! induced 
in this group of double try inductions without the use of 
a third attempt. (70.6%). Twenty-three of them (47.9%) 
were precipitate. Four of thenrine gravidas with cervices 
three centimeters or more dilated whose labors had been 
induced with e second try had precipitate labors (44.4%). 
Twelve of the twenty-five women with cervices two centi- 
meters dilated who were successfully induced had precipitate 
labors (48.0%). 

The sixty-eight patients in whom a second attempt 
was made to achieve induction included forty-five gravidas 
whose labors began within twenty-four hours of the first 
attempt. Three of these forty-five had three part in- 
Guctions. All the women in this group whose cervices 
were described as three centimeters dilated were success- 
fully induced. 

Thirteen or 2.4% of the 536 women electively induced 
on the general service received three or more separate 
inductive attempts. In this group there were two nulli- 
paras, two para i's, eight paras ii-iv, and one grand 
multipara. Three women's cervices were not described 


at all prior to their third induction attempt. Nine 
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gravidas did not have their cervices described in terms 

of effacement. Three of these nine patients were describsd 
respectively as having a firm, two centimeters dilated 
cervix, a soft, two centimeters dilated cervix and a soft, 
three centimeters dilated cervix. One of the other six 

not described in terms of effacement was three centimeters 
dilated, another two were two centimeters dilated. Three 
of the four cervices whose effacement was described were 
three quarters effaced. One was less than a quarter effaced. 
Three of the four cervices whose consistency was revorted 
were soft. One was firm. Ten cervices! diletation were 
noted. Of these, two were zero to one centimeter, six 

two centimeters, and two three centimeters dilated. 

Bight of these thirteen women had latent periods of 
three hours or less. One patient, a woman whose cervix 
was not described, had a latent period of between six and 
eight hours. The other four women's third measures were 
considered failures, bringing the total number of failures 
to sixty-one in forty-four women. Two of these four women 
went into labor spontaneously. Two received further in- 
ductive measures and are described below. 

it is noteworthy that three of these thirteen women 
who were induced with separate attempts received all three 


attempts within seven hours and were all in labor within 
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eight hours of the start of the first measure. All three 
had precipitate labors. There was one other woman in this 
group of thirteen whose labor was precipitate. Her cer- 
vix had not been described. 

Three other gravidas among these thirteen were worthy 
of special note. The first, a para ii, received an oxy- 
tocin infusion in an attempt to induce her electively. 
Her cervix was then described as dilated zero to one 
centimeter. The vertex was presenting at station minus 
three. This infusion wes discontinued after less than 
two hours. It failed to voroduce labor. She was cis- 
charged and readmitted subsequently with ruptured 
membranes for more than twenty-four hours. She received 
6 second oxytocic infusion between four to six hours in 
length. It, too, failed to produce labor. Over eighteen 
hours ee second infusion had been started, a 
third one was begun, and she went into labor within one 
houre The first of the three infusions was considered 
a failure. The third infusion was continued through de- 
livery and for not quite an hour afterwards. Delivery 
was spontaneous after a labor of between two and three 
hours. The infant weighed between 5000 and 3500 grams 
and its Apgar scores were over seven. The mother had 
received antibiotics prophylactically because of ruptured 


membranes. Cervical and placental cultures were negative 
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and the puerperium was uncomplicated. 

The second woman worthy of note was a para ii, whose 
cervix wes not described at her first inductive attempt 
and whose fetus presented as e vertex, station unstated. 
She — admitted with a diagnosis of preeclampsia after 
four elective strippings of her membranes had failed to 
induce labor. Her history (#0080) has been noted earlier. 

A third patient, (#0079), a para iv, whose vaginal 
findings were cescribed as cervix zero to one centimeter 
dilated, vertex at minus one, was induced at thirty-four 
weeks after seven admissions for false labor and cight 
weeks of complaining of intractible neusea and vomiting, 
during which time she had continued to eat and gain weight. 
thevouck. evaluation of her chart failed to elicit any 
definite medical or obstetrical indication for induction. 
Her’ membranes were stripped and at an undescribed inter- 
val an oxytocin infusion was begun whicch failed to induce 
labor. This first infusion was presumably discontinued 
almost at once, as a tetanic contraction of the uterus 
occurred shortly sfter the infusion was bezun. She then 
received a second infusion for six hours and twenty-five 
minutes. This, too, failed. A third infusion was begun, 
but this was discontinued within four hours and she was 
sectioned without ever having been in labor. The infant 


weighed 1950 grams. It was one of the four infants weighing 
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less than 2000 grams delivered on the general service. 
This patient's infusion was classified as possibly con- 


tributory, for it could not be fully evaluated. 


STATUS OF THE CERVIX AT INDUCTION---UNIVERSITY SERVICE 


On the university service 167 patients had their 
cervices described at the time induction was initially 
attempted. In the remaining six (3.5%), the status of 
the cervix was either unknown or not stated in the record. 
One of two women whose cervical dilatation was not noted 
was described as having a firm, uneffaced cervix. The 
other patient's cervix was described as soft and fully 
effaced. 

There were sixty-eight patients whose cervices were 
not described in terms of effacement. One of these women 
was reported to have a firm cervix, one to have a "soft- 
ening” cervix, and thirty were said to have soft cervices. 
Six of these sixty-eight women were said to have cervices 
zero to one centimeter dilated. Forty-two had cervices 
two centimeters dilated, and fourteen ratients!' cervices 
were three or more centimeters dilated. 


There were 105 cervices whose effacement was noted. 
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Ninety or 85.7% were 50% or more effaced. Forty-three or 
41.0% were 75% or more effaced. All but four of forty- 
six cervices whose consistency was: noted were considered 
soft. 

In terms of dilatation eight or 4.6% were not described. 
Twenty-one or 12.1% were undilated or one centimeter dilated. 
Eleven of these twenty-one were considered better than 50% 
effaced and three were considered soft. One hundred two 
or 59.0% of the women induced were reported to have cer- 
vices dilated two centimeters at induction. Thirty-two 
or 18.5% were said to be three centimeters dilated, while 
ten or 5.8% were four or more centimeters dilated. 

The latent periods after induction were compared with 
dilatation of the cervix at induction. Only the 165 
patients in whom dilatation was stated were compared. 
There were thirty-three women or 19.1% of 173 who, re- 
gardless of the measure used first, had latent periods 
of less than one hour. Fifteen women or 8.7% had latent 
periods of one to two hours. Eleven gravidas had latent 
periods of two to three hours, five had latent periods 
of three to four hours. Thus, sixty-four women had latent 
periods of four hours or less (37.0%). Two or 9.5% of 
the twenty-one patients with cervices dilated zero to one 


cemtimeter had latent periods shorter than one hour. 
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Three or 14.3% of the women with zero to one centimeters 
dilated cervices were in lebor four hours after induction. 
Fifteen or 14.7% of the parturients with cervices two 
centimeters dilated had latent periods of an hour or 1ess3 
30.4% or thirty-one women with cervices two centimeters 
dilated began labor within four hours. Sixteen or 38.0% 
of forty-two gravidas with cervices of three or more cen- 
timeters dilatation were in labor within an hour of 
induction. Two-thirds of these women were in labor in 
four hours. Fifty of the first 173 inductive attempts 
(28.9%) were considered failures. Twelve of the patients 
with cervices less than two centimeters dilated (42.8%) 
hed failed inductions. Thirty-one of the women with 
cervices two centimeters dilated (30.4%) had failed in- 
ductions. Three of the forty-two women with cervices 
three centimeters or more dilated had failed inductions. 
(7.1%). 

There were 105 gravidas in whom labor was successfully 
induced and completed after just one measure. Twenty-nine 
or 28.2% of these labors were precipitate. Though women 
with cervices three or more centimeters dilated comprised 
only 31.1% (32) of this group of patients, they accounted 
for fifteen or 51.7% of the precipitate labors. Women 


with cervices of less than two centimeters dilation comprised 
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6.8% (seven) of the group of 103, but only 6.9% (two) of 
the women whose labors were precipitate. Women with cer- 
vices two centimeters dilated numbered sixty-two or 60.2% 
of the total and 41.4% of the precipitate group. 

There is a marked difference between the response 
to induction of women whose cervices were three centimeters 
Gilated and the response of those with less dilated cervices. 
While 30.4% of women with cervices of two centimeters 
Gilatation are in jeter four hours after induction, 66.7% 
of the patients with cervices of three centimeters or 
more dilatation are contracting effectively at this point. 
Similarly the gravidas with more widely dilated cervices 
are disproportionately represented in the group with pre- 
eieitaee labor. 

— were fifty-five women on the university service 
who received at least a second measure before their labors 
commenced. Four of their cérvices were not described and 
their cervical status at induction could not be reliably 
ieeoered from previous or subsequent examinations. There 
were two women who se cervices were not described in terms 
of dilatation, but were described in other parameters. 

One of these two gravidas'. cervices was classified as 
soft and three-fourths effaced. The other's was considered 


less than one-fourth effaced. Nineteen‘ patients! cer- 
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vices were not described in terms of effacement. Ten 

of these nineteen women's cervices were noted to be soft. 
Two of them were reported as less than two centimeters 
dilated, ten as two centimeters dilated, and two as three 
or more centimeters dilated. 

Thirty-three of the thirty-six cervices whose efface- 
ment was described were better than 50% effaced. Fifteen 
were 75% or more effaced. All but one of nineteen cer- 
vices whose consistency was noted were considered soft. 

There were forty-nine patients in whom cervical dil- 
atation was described (89.1%). Eight were reported to be dilated 
zero to one centimeter (14.6%). Thirty-five women were 
considered to have cervices two centimeters dilated 
(63.6%) and six were said to be three or more centimeters 
dilated (10.9%). Cervical status was compared again with 
the latent periods. Twenty-four or 43.6% of these fifty- 
five gravidas went into labor within one hour of the use 
of a second measure. All patients with cervices dilated 
three centimeters or more did so. These six women com- 
prised 25.0% of the ties with such short latent periods. 
Fourteen or 40.0% of the women with cervices two centi- 
meters dilated were in labor within one hour. Two 
gravidas with less dilated cervices had latent periods 


of less than one hour. Thirty-seven patients (67.3%) 
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had latent periods of four hours or less. This included 
all of the women with three centimeters dilated cervices, 
twenty-three (65.7%), of the women with two centimeters 
Gilated cervices and four of the women with the undilated 
or one centimeter dilated cervices. There were eleven 
failed inductions, 20.0% of the second attempts. This 
brought the number of failed attempts on the university 
service to sixty-one in fifty patients. All eleven of 
these gravidas whose second inductions failed had sub- 
sequent attempts at induction. Five others who had 
received two discrete attempts at induction received 
a third which produced labor within twenty-four hours 
of the initiation of their second attempt. 

There were thirty-nine labors successfully induced 
in this group of double try inductions without the use 
of a third attempt (70.9%). Ten of them (25.6%) were 
precipitate. Three of the six gravidas with cervices 
three centimeters or more dilated had precipitate labors. 
Four of the twenty-five women with cervices two centimeters 
dilated who were successfully induced had precipitate 
labors. (16.0%). 

Eighteen of the women who received a second attempt 
at induction were induced within twenty four hours of 
their first effort. The a aveuss of the patients whose 


cervices were three centimeters dilated was again noticeably 
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better than that of the women whose cervices were less 
dilated. The former group's latent periods were shorter 
and not one of them failed to respond to induction, though 
22.4% of the other forty-nine patients had unsuccessful 
second attempts. 

On the university service sixteen (9.2%) women re- 
ceived three or more inductive efforts, two of them 
within twenty-four hours. This included three nulliparas, 
three para i's, six para ii'ts and four grand miltiparas. 
All had their cervices described in at least one way. 

Six patients were not described in terms of effacement 

or consistency. The remaining ten had cervices described 
as 25-50% effaced (two), 50-75% effaced. (three), and 75% 
or more effaced (five). Six cervices were considered soft. 
Three cervices were described as zero to one centimeter 
dilated, one of them being described as soft. Nine were 
considered to be two centimeters dilated, three to be 
three centimeters dilated. Six of the gravidas who re- 
ceived three measures were induced within twenty-four 
hours without any further intervention. Five of the six 
had latent periods of less than two hours. ‘Three more 
patients were in labor within twenty-four hours, but 
subsequent measures were used prior to the onset of labor. 
Seven failed to go into labor, bringing the total number 


of failures to sixty-eight in fifty women. Three of these 
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seven patients went into labor spontaneously, one after 
a fourth measure had failed. The other four were success- 
fully induced with further efforts. 

Two gravidas among the eight who had just three measures 
were each stripped electively without success. Subsequently 
they were admitted for induction because of postmaturity. 
They were both stripped a second time without success and 
induction was achieved with ea combination of stripping 
and oxytocin in one, stripping and sparteine in the other. 
One went into labor within an hour of the start of an oxy- 
tocic infusion. Her labor was complicated by passage of 
meconium during the early part of the first stage but was 
otherwise unremarkable. The infent was not depressed at 
birth. The patient who received sparteine as part of the 
third measure had a cervix three centimeters cilated at 
that time, but did not go into labor for over fourteen 
hours. Her labor lasted between six and nine hours. She 
was delivered of an infant weighing between 2500 and 3000 
grams. She had a postpartum hemorrhage of between 500 
and 1000 ml. Oxytocin had been given intramuscularly at 
the end of labor. 

A third patient in this group of eight received first 
600 mg. of sparteine in divided d@ses and then a two to 
four hour oxytocin infusion to no aveil. These measures 


were employed in the belief that her membranes had been 
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ruptured more than twenty-four hours. It was then dis- 
covered that the menbranes were intact and she was rested 
between fourteen and eighteen hours before a second oxy- 
tocin infusion was given, this time electively. Although 
her cervix was three centimeters dilated at the start of 
elective induction, she failed to go into labor and was 
discharged. Labor began spontaneously and was character- 
ized by a transient episode of fetal bradycardia early in 
the first stage. It was otherwise unremarkable. 

There were eight patients in whom a total of three 
inductive efforts were made. Six had failed to respond 
to previous stripping of the membranes, three to earlier 
oxytocin infusions, and one to sparteine. Their cervices 
at the time of induction were described in four cases as 
Gilated two centimeters, in two instances as less dilated 
and in two instances as more dilated then two centimeters. 
The third effort failed in two of these women. Five of 
the other six responded within two hours. One had a pre- 
cipitate labor. This group included two women whose induction 
had become indicated after earlier elective attempts hed 
feiled. Both were successfully induced. 

There were eight patients or 4.6% of the total number 
who received a fourth inductive measure. Three of these 


patients had soft cervices, three were said to be 50-75% 
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effaced, one to be 75% or more effaced. One woman was 
Gescribed as having a cervix one centimeter dilated. 
Six were described as two centimeters and one as three 
centimeters dilated. Three were grand multiparas, one 
was nulliparous. 

Among these eight was one grand multipara (#0014) 
whose membranes were stripped electively. Her cervix 
was described initially as undilated, soft and better 
than 75% effaced. She became febrile and was given anti- 
biotics. Between four and six hours after the stripping, 
she was given 150 mg. of sparteine in an effort to shorten 
her latent period. This and subsequent measures were 
considered indicated because of her temperature elevation. 
After aninterval of four to six hours had elapsed without 
labor beginning, she was given another 150 mg. of sparteine. 
A little more than an hour was allowed to elapse and an 
oxytocin infusion was begun. Within four hours labor en- 
sued. It lasted between nine and twelve hours. During 
the early part of the first stage, the fetal heart rate 
was noted to be irregular, and during the second stage 
the rate fell below eighty and meconium was passed. ‘The 
infant was delivered with low forceps and weighed between 
5500 and 4000 grams. It was not depressed at birth. 
Cervical cultures were read as positive and antibiotic 


therapy was continued through the puerperium. The patient 
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exhibited no temperture morbidity. Since twenty-four 
hours had not elapsed between the initial stripping and 
the onset of labor, all measures were considered possibly 
contributory to induction. 

A para i, #0043, in this group of eight received 
two oxytocin infusions without success. Subsequently 
her membranes were stripped twice in order to induce her 
because of postmaturity. The first failed, the second 
produced labor after a latent period of between three 
and four hours. Labor lasted between six and nine hours 
and was complicated by fetal bradycardia in the early 
first stage. The baby weighed between 2500 and 3000 
grams and was not depressed at birth. 

A third woman in this group, a para ii-iv, received 
three oxytocin infusions electively, the first two sep- 
arated by over fourteen hours, the third by approximately 
five hours. All were to no avail. Subsequently she was 
induced with a fourth infusion because of postmaturity. 
This time labor ensued within an hour, though her cervix 
had not changed in dilatation from the previous effort. 
Labor was precipitate but otherwise the infant's and her 
course were uncomplicated. The first three infusions 
were considered failures. 

A fourth patient, #13541, had her membranes stripped 


electively and during the next thirty-six hours received 
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two oxytocin infusions without the production of labor. 
She was discharged. Her cervix was described as two cen- 
timeters dilated at the time of these three efforts. She 
was readmitted with membranes ruptured more than twenty-four 
hours and given a third oxytocin infusion. Between ten 
and fourteen hours after this infusion had been started 
she went into labor. Labor lasted five and one half hours. 
A minor perineal laceration occurred. She had positive 
cervical cultures on admission, was put on antibiotics 
prophylactically, and exhibited no puerperal morbidity. 

The fifth woman in this group, #0027, a para v, had 


her membranes stripped electively and nearly four hours 


later was given an oxytocin infusion which failed to in- 
duce labor. She was discharged. Her membranes were 
stripped again in clinic, without result. Her cervix 

was described at the start of each of these three efforts 
as 50% effaced and two centimeters dilated. She was 
admitted with ruptured membranes two days later and nine- 
teen hours after they had ruptured she was given the first 
of three 150 mg. injections of sparteine sulfate. Six 
and one half hours later an oxytocin infusion was begun 
and lebor ensued within thirty minutes. The labor. thus 
produced was unremarkable. However, the infant required 
an exchange transfusion because of unexpected ABO sensi- 


tization. It died the following day, the only fetal death 
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in the entire series. 

The cervix of the sixth patient in this group, a 
para ii-iv was described as firm and less than 25% effaced 
when the first inductive effort was made. Her membranes 
were stripped. After nearly twenty-one hours she was 
given an infusion of oxytocin. Another twenty-two and 
one half hours were allowed to lapse and a second oxytocin 
infusion was started. Five and one half hours later she 
was stripped a second time and still no labor was produced. 
She was discharged and returned eight days leter with men- 
branes ruptured for seventeen hours. She was given three 
150 mg. doses of sparteine. When seven hours had elapsed 
after the first cose without any sign of labor, she was 
given an infusion of oxytocin. This was run for between 
six and eight hours, but did not produce labor. The 
patient was rested and, nineteen and a quarter hours 
after the third oxytocin infusion had been started, a 
fourth infusion was begun. When this did not produce 
labor, a second course of sparteine was started to sup- 
plement the infusion and this finally produced effective 
contractions. The first five efforts to induce her were 
considered failures. The third oxytocin was considered 
possibly contributory and the last infusion and the second 
course of sparteine were considered a combined effort be- 
cause of the short lapse of time between their institution. 


Both were continued into labor. The first stage lasted 
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ten hours. She was delivered with low forceps of a mature 
infant. Meconium was noted on sterile vaginal exam early 
in the first stage and the infant was depressed at birth 
with Apgar scores of one to three at one minute and four 
to six at five minutes. It did well. Proteus was cul- 
tured from the cervix prior to delivery and the mother 
was treated with tetracyline. She did not become febrile. 

The seventh women, a mllipara with a soft cervix 
dilated two centimeters, had her membranes stripped with- 
out success. Thereafter she had her membranes stripped 
and at the same time the first of three oxytocin infus- 
ions was begun. The third one produced labor which lasted 
between twelve and sixteen hours. Labor was uncomplicated 
and the infant did well. However, the cervix was lacerated 
during delivery. The oxytocin infusion had been discon- 
tinued shortly after labor had begun. 

The eighth patient, #0098, was a grand multipara with 
a cervix one third effaced and two centimeters dilated. 
She was admitted with leaking membranes. The membranes 
had been leaking for six hours when she was siven the first 
of two 150 mg. doses of sparteine. The second was given 
fifteen hours later and then two further efforts were 
made to induce her with oxytocin infusions. At the start 
of the first infusion the fetal heart rate dropped to 


sixty beats per minute. The infusion was stopped and 
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amniotomy was performed. The fetal heart rate returned 
to normal and the second infusion was begun two and one 
half hours after the first had been discontinued. Labor 
began promptly, lasted two hours and forty minutes and 
was uncomplicated. 

There were eight women in whom four or more measures 
were used. Two of these were induced within twenty-four 
hours of their first inductive attempt. This group in- 
cluded one woman with an undilated cervix, six with cervices 
two centimeters dilated, and one with a cervix three cen- 
timeters dilated. This last woman had had three previously 
failed inductions and her latent period after the fourth 
induction was prolonged. Two patients failed to respond 
to the fourth measure. One of these two went into labor 
spontaneously. Five patients had latent periods of less 
than four hours. Two gravidas in whom induction had be- 
come indicated received more than four inductive attempts. 
The only neonatal death in the entire series occurred in 


one of these two cases. 
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STATION AND PRESENTATION---GENERAL SERVICE 


Five hundred eight of the 536 women induced on the 
general service had vertex presentations, (94.8%) at 
induction. Hight presented as breeches, (1.5%). Two, 
(0.4%) had compound presentations. Both of these were 
induced with sparteine. In fourteen others thé presen- 
tation was not known or not stated. One patient with a 
compound presentation responded to sparteine between eight 
and ten hours after it had been administered. After a 
precipitate labor of between two and three hours duration 
she was delivered vaginally of an infant in vertex pre- 
sentation. The other woman underwent amniotomy and 
received an oxytocin infusion ten hours after the sparteine 
had been given. At this time the fetus was described as 
a floating vertex. Labor was precipitate and fetal tachy- 
cardia was noted during the early part of the first stage. 
The infant was not depressed at birth and did well. 

Five hundred ninéteen of the 5357 babies delivered 
vaginally (96.6%) were delivered in vertex presentation, 
eleven of them stated to be occiput posteriors. Fourteen 
(2.6%) were delivered as breeches. Six of these were 
twins. One set had not been diagnosed at the time of in- 


duction. One patient, #1024, was delivered abdominally 
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of a baby in breech presentation. This was the patient 
who, two weeks after a failed oxytocic induction, under- 
went cesarian section because of a transverse lie. 

The station of the presenting part at the time of 
induction was recorded in 432 women (80.6%). Thirty-four 
(6.3%) were at plus one station; 108 (20.1%) at zero 
station; 140 (26.1%) at minus one station, and ninety- 
six, or 17.9%, at minus two. Thirty-one (5.8%) were 
recorded as station minus three or vertex dipping into 
the pelvis. ‘twenty-three or 4.3% were recorded at station 
minus four or unengaged. Tims 26.4% were known to have 
the presenting part engaged and at the ischial spines or 
lower and 70.4% were known to have fulfilled the minimal 


criteria of station minus two. 


STATION AND PRESENTATION---UNIVERSITY SERVICE 


One hundred fifty-five of the 173 women induced on 
the university service, 89.6%, had vertex presentations 
at induction. Four presented as breeches, (2.3%).. Com- 
pound presentation was suspected in one patient. She was 


induced with oxytocin. This failed. At the time of the 
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second attempt the fetus was presenting as a vertex. 

One hundred sixty-five of the 172 babies delivered 
vaginally, 95.9%, were delivered in vertex presentation, 
eight of them stated to be occiput posteriors. Six babies 
or 3.5% were delivered as breeches. Two of the six breeches 
were twins. One infant was delivered as a face presentat- 
ion. 

The station of the presenting part at the time of 
induction was recorded in 142 women (82.1%). None were 
at plus one station. Fifteen, or 8.7%, were at zero 
station. Thirty-three, or 19.1%, were at mimus one 
station, and forty-three (24.9%) were et minus two. Twenty- 
three (13.4%) were recorded as station minus three, or 
vertex dipping into the pelvis. Twenty-eight, or 16.2%, 
were recorded as engaged at minus four or as having the 
presenting part floating. Thus, 8.7% of the university 
patients were known to have the presenting part engesed 
at the level of the ischial spines and 52.7% were known to 
have fulfilled the minimal criteria of station minus two 
or lower set by most authors before they will perform elec- 


tive induction. 
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PARITY---GENERAL SERVICE 


On the general service eighty-one of 536 women elec- 
tively induced or 15.1% were nulliparas. Twenty-five 
patients were para v or more. They comprised 4.7% of 
the series of induced private obstetrical patients. One 
(1.2%) of the eighty-one nulliparas, #1342, who had been 
induced with sparteine was sectioned after twenty-seven 
hours of labor. Her case has been described elsewhere. 


Five of the miitiparas (1.1%) were sectioned, one, #1024, 


two weeks after a failed induction, one, #0079, after 


numerous measures had failed to produce labor, one, #1009, 
after thirty minutes of labor, one, #0578, after five and 
three guarters hours of labor and one, #1294, after thir- 
teen and one half hours of labor. Their cases have all 
been described elsewhere. 

The length of the first stage of labor in all 5354 
patients who went into labor was compared with the patients’ 
parity. Thirty or 37.0% of the nulliparas had first stages 
of less than three hours, twenty-two (27.2%) having pre- 
cipitate labors. Fifty-six or 69.1% of the nmulliparas 
were fully dilated within six hours, seventy cr 86.4% 


within nine hours. All but six nulliparas (7.4%) achieved 
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full dilatation within twelve hours. One of the remaining 
six (#1342) had labor terminated by cesarean section as 
previously mentioned. Two others were fully dilated by 
sixteen hours, one more by twenty, and one had a first 
stage of between twenty and twenty-four hours. 

There were 4350 paras i-iv. Four hundred twenty-eight 
went into labor. One labor, terminated at one half hour 
by section is not considered here. ‘wo hundred and sixty- 
two or 61.4% had first stages of three hours or less; 

225 precipitate labors, (52.7%). Three hundred eighty- 
four had first stages which were completed within six 
hours, (89.9); 407 were fully dilated within nine hours, 
including one in whom the first stage was terminated by 
cesarean section (95.3%); 415 or 97.2% had completed 
their first stage of labor in twelve hours. The remain- 
ing twelve included one woman sectioned at thirteen and 
one half hours, eight in labor between twelve and six- 
teen hours, (2<1%), and three delivered between sixteen 
end twenty hours. 

Eighteen of the twenty-five grand mltiparas (72.0%) 
had precipitous labors; ail but one was delivered in six 
hours. The latter was in labor less than nine hours. 

There were a total of 265 precipitate labors on the 
general service, (49.6%). Nulliparas comprised 8.3% of 


this group, while 85.3% of the precipitate labors occurred 
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in multiparas, paras i-iv, and 6.4% of them were grand 
multiparous labors. Six of the precipitate labors occurred 
in the 28 women whose lebors were completely sponteneous 

in onset, induction having failed. There were eighteen 
first stages which lasted more then twelve hours, the 
incidence being 3.4%. One third of these lengthy labors 
were nulliparous. 

Precipitate labor occurred most frequently in the 
grand mltiparous patients and least commonly in the 
nulliparas. Precipitate and generally shorter labor appeared 
to be related to increase in parity. Prolonged labor 
seemed most common among the nulliparas. There was little 


difference in the incidence of ceserean section. 


PARITY---UNIVERSITY SERVICE 


On the university service thirty-nine of 173 women 
electively induced or 22.5% were nulliparas. Twenty-three 
women were para v or more. They comprised 13.3% of the 
series of induced university obstetrical patients. Two 
(5.1%), of the thirty-nine nulliparas, #0089 and #0191, 
were delivered abdominally. There were thirty-seven full 


nullipsrous labors. One multipara, #0091, was delivered 
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by cesarean section. Her case has been described elsewhere. 

The length of the first stage of labor in all 172 
patients who went into labor was compared with the patients’ 
parity. Four or 10.8% of the nulliparas had first stages 
of less than three hours, two or 5.1% having precipitate 
labors. Thirteen or 33.3% of the nulliparas were fully 
dilated within six hours; nineteen or 48.7% within nine 
hours. Twenty-seven (69.2%) achieved full dilatation 
within twelve hours end thirty-two or 86.5% were fully 
dilated at sixteen hours. Two of the remaining five had 
their labors terminated by cesarean section at twenty- 
three (#0089) and twenty-four and one third hours (#0191). 
One each of the other three was delivered between sixteen 
and twenty, twenty and twenty-four, and twenty-four end 
thirty-six hours. 

There were 111 paras i-iv on the university service. 
une hundred and ten went into labor. One, #0091, was 
sectioned twenty-one hours after induction had been 
attempted without ever having been in labor. Forty of 
these miltiparas or 36.4% had first stages of three 
hours or less; thirty-four or 30.9% having precipitate 
labors. Highty-five multiparas had first stages 
which were completed within six hours (77.3%): 102 had 


achieved full dilatation within nine hours (92.7%); 
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104 or 94.5% had completed the first stage of labor by the 
end of twelve hours. The remaining six paras i-iv includ- 
ed two women who were fully dilated between twelve and 
sixteen hours, one each fully dilated between sixteen and 
twenty and twenty and twenty-four hours, and two women 
whose labors lasted between twenty-four and thirty-six 
hourse- 

Nine of the twenty-three grand multiparas or 39.1% 
had precipitous labors. Hleven were completely dilated 
within three hours or less (47.8%). Seven others achieved 
full dilatation between three and six hours after labor's 
onset (30.4%). Two more were fully dilated within nine 
hours and another two attained complete dilatation by 
twelve hours. Thus, all but one (4.4%) had achieved full 
dilatation at twelve hours. The last grand multipara 
completed her first stage between sixteen and twenty-hours 
after the onset of coritractions. 

There were a total of forty-five precipitate labors 
on the university service. The incidence of precipitate 
labor was 26.0%. Nulliparas comprised 4.4% of this group; 
75.6% of the precipitate labors occured in miltiparas, 
paras i-iv, while 20.0% of them were grand multiparous 
labors. Three of the precipitate labors occurred in 


the fifteen women whose labors were completely spontaneous. 
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There were nineteen first stages which lasted more than 
twelve hours, (117502). Ten of these labors were nulliparous. 
On the university service precipitate labors were more 
frequent among the parous than the nulliparous. Precip- 
itate labor was decidely less frequent on the university 


service. 


SECOND STAGE OF LABOR---BOTH SERVICES 


Sixty-four patients (12.1%) on the general service 
completed their second stage of labor within five minutes, 
while 379 gravidas completed their second stages between 
five and thirty minutes. There were eighty-seven gravidas 
16.4%, with second stages of labor which lasted more than 
thirty minutes. Hleven (2.1%) women's second stages lasted 
more than one hour. Two patients! second stages lasted 
over two hours. One was a nullipara whose labor began 
spontaneously after a failed induction and the other was 
a woman successfully induced with an oxytocin infusion 
whose first stage had lasted over twelve hours. The nine 
women whose second stages of inbow lasted more than one, 


but less than two, hours included four gravidas induced 
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with oxytocin only, one whose membranes were ruptured 
artificially, one induced with sparteine, one induced with 
a combination of amiotomy and oxytocin, and two whose 
inductions had failed. 

On the university service thirty or 17.6% of the 
second stages of labor lasted five minutes or less end 
114 or 67.6% lasted between five and thirty minutes. 
Peonsy 81x or 14.8% lasted more than thirty mimtes. 

Nine (5.3%) of these were longer than one hour. One 
patient, a para ii, #1184, whose second stage lasted 
three hours and fifty-eight minutes, was induced with 
three 150 mg doses of sparteine sulfate. Labor commenced 
thirteen hours later. The first stage lasted sevén hours 
and ten ee During the latter part of the first 
stage the anterior cervical lip was described as edemat- 
ous and holding up the head. The fetal heart rate was 
noted to be above 160 during the end of the first and 
through the early part of the second stage. Following 
delivery of the head. shoulder dystocia occurred. ‘The 
infant was depressed at birth with an Apgar score of one 
to threes at one mimite. However, the Apgar score improved 
to better than seven at five minutes. The cervix was 
lacerated during delivery. 

There were two women with second stages lasting 


between one and two hours whose inductions had failed. 
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Two parturients with similarly long second stages had been 
induced with stripping of the membranes. One gravida with 
a prolonged second stage had been induced with an oxytocin 
infusion and subsequent amniotomy. Another prolonged 
second stage occurred during the labor of a patient who 
had been induced with amniotomy after two oxytocin in- 
fusions had failed. The eighth prolonged second stage 
occurred in a woman induced with oxytocin after a pree- 
vious failed oxytocin infusion and failed stripping. 

The ninth occurred during the labor of a patient in whom 
stripping of the membranes had failed to produce labor and 
who had then been given three oxytocin infusions before 
labor ensued. The last infusion was discontinued at the 
start of the first stage. All but two of these nine 


women had first stages six hours or longer. 


THIRD STAGE OF LABOR---BOTH SERVICES 


On the general service there were two women in whom 
the third stages of labor lasted longer than thirty min- 
utes, an incidence of 0.37%. One occurred in a labor 


induced with an intravenous infusion of oxytocin run 
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for a little more than one hour. The first stage of labor 
lasted thirteen hours. The second pocueaed in a woman 
whose membranes had been ruptured artificially. She 
had been given 150 mg. of sparteine during the second 
hour of her latent period. Full dilatation was achieved 
within two hours. Excessive blood loss was not noted 
in either case. 

There were no prolonged third stages on the univer- 


sity service. 


METHOD OF DELIVERY---BOTH SERVICES 


There were 543 live births on the general service. 
Six patients (1.1%) were delivered by cesarean section. 
There were fourteen breech déliveries (2.6%). One hundred 
fifty-three parturients with vertex presentation were 
delivered with forceps (28.2%). There were seven sets 
of twins, an incidence of 1.3%. The incidence of twins 
on the general service as a whole for the same two year 
period was 1.0%, the incidence of breeches 3.6%, the in- 
cidence of cesarean section 4.9%, the incidence of forcens 


deliveries 34.5%. 
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On the university service three of 175 deliveries 
were cesarean sections, an incidence of 1.7%. There were 
six breeches (3.5%), eighty-eight or 50.9% ferceps 
deliveries and seventy-eight spontsneous deliveries (43.9%). 
There were two sets of twins, an incidence of 1.2%. ‘The 
comparable figures for the entire university service 
for the same two year period were 5.0% incidence of 
cesarean section, 3.8% incidence of breech Gelivery, 
32.0% incidence of forceps deliveries and 1.5% incidence of 


twinse 


MATERNAL MORTALITY, UTERINE RUPTURE 


There were no maternal mortalities or uterine 


ruptures on either service. 
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MATERNAL COMPLICATIONS---GENERAL SERVICE 
Tetanic Contractions 


There were two tetanic contractions on the menos 
service. The incidence of uterine spasm was 0.37%. The 
first was a contraction of ninety to ninety-five seconds 
which occurred at the start of an oxytocin infusion. This 
had been used as the second inductive measure in &@ woman 
who received two more or a total of four infusions and 
was then sectioned without true labor (#0079). The second 
was a three and one half minute contraction which occurred 
forty-five minutes after amniotomy and the start of an 
oxytocin infusion. The infusion was discontinued and the 
contraction was broken with intravenous epinephrine. There 
was no sign of fetal distress, but, when the infant was 
Gelivered, its cord was wound once about its neck. Its 
Apgar score at one minute was below four. At five minutes 


the baby's Apgar score was not depressed. 
Lacerations 


The total incidence of perineal, vaginal and cervical 


lacerations on the general service was 12.5%. There were 
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thirty-four first and second degree perineal lacerations, 
twelve third and fourth degree lacerations, three of which 
involved the vagina as well, twenty-one vaginal lecerations, 
and ten cervical eeewaed one: In three women there were 
both vaginal and cervical lacerations and in one woman 
laceration of the vegina and cervix was combined with a 
third degree perineal tear. Excluding the thirty-one 
cases in which only minor perineal lacerations occurred, 
there were thirty six major lacerations, an incidence of 
6.7%. The incidence of cervical lacerations was 1.8%. 
Bight of the ten women whose cervices were lacerated had 
received oxytocin as all or part of their induction. 

One of these eight inductions had failed. The ninth 
patient with a lacerated cervix had been induced with 
amniotomy. The tenth gravida had been induced with svar- 
teine. One of these ten patients had been induced with 

a combination of amniotomy and oxytocin. 

Though the incidence of cervical laceration was quite 
low on the general service, it was 33% higher among the 
women who had received oxytocin, occurring in 2.4% of 
the latter. Only two occurred in women with precipitous 
labors (0.8%). Eight occurred in patients delivered 


operatively (5.3%). 
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Postpartum Hemorrhage 


There were twenty-two postpartum hemorrhages on the 
general service, an incidence of 4.1%. Seven of these 
involved the loss of between 500 and 1000 ml. of blood. 
Three involved the loss of more than one liter of blood. 
In twelve the quantity of blood lost was not known. One 
hemorrhage occurred in a woman whose induction with oxy- 
tocin had failed. The other twenty-one patients with 
postpartum hemorrhages included twelve who had been in- 
Guced with a single infusion of oxytocin or oxytocin 
plus amniotomy, 4.4% of the women so induced. One post- 


partum hemorrhage occurred in a gravida whose induction 


had been attempted first with sparteine, then ten hours 
later with oxytocin. Another occurred in a patient whose 
membranes hed been stripped without success. She hed 
received three subsequent oxytocin infusions, the last 

one being terminated over eighteen hours before her labor 
was induced with amniotomy. In addition, her labor had 
been stimulated with intramuscular oxytocin. Two other 
patients, whose labors were stimlated with oxytocin, had 
postpartum hemorrhages. Thus, sixteen of twenty-two 
postpartum hemorrhages were related to the use of oxytocin 


(72.7%). There were 338 women who received oxytocin for 
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either induction or stimulation and 457% of these gravidas 
had postpartum hemorrhages. The other six hemorrhages 
were Givided evenly among women who hed been induced with 
sparteine or amniotomy. Postpartum hemorrhage was associ- 
ated once with a minor perineal laceration and once with 
a cervical laceration. Seven women with postpertum hem- 
orrhages had been given oxytocin intravenously following 
delivery. In the entire population of 536, 113 women had 
been given oxytocin intravenously after labor was com- 
pleted. 

Postpartum hemorrhage was more common among women 
with induced labors than in the gensral service population 
as a whole. The incidence among the latter was 3.0%. 
Excessive postpartum blood loss appeared to be frequently 


associated with the use of oxytocin. 


Puerperal Morbidity 


On the general service there were fourteen women 
whose temperature rose over 100.4° F, during the puerperium, 
an incidence of 2.61%. Only four patients had temperature 
elevations on more than one day. The incidence of stand- 
ard puerperal. morbidity, therefore, was only 0.75%. Two 


of the four patients with standard morbidity had been 
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delivered by cesarean section (#1294 and #1342). The 
latter, whose membranes had ruptured prior to induction, 
had a positive intrauterine culture at sectionyg She was 
treated with broad spectrum antibiotics. Two of these 
four gravidas had no explanation for their fever. The 
fourth developed a urinary tract infection. wthe labor of 
one of the two women with an unexplained fever hed been 
stimulated with amniotomy. 

The etiology of six of the ten one day fevers was 
discovered. There was one urinary tract infection, one 
infected episotomy, two women with U.R.I's, and two with 
breast engorgement. Two of these ten women with one day 
fevers received specific antibiotic therapy. One patient 
with a one day fever of unexplained origin had been in- 
duced with a combination of amniotomy and oxytocin. Two 
others had been stimulated with amniotomy. ‘the only 
case of postpartum fever in which the latent period 
exceeded two hours was the woman with an infected episiotomy 

A positive placental culture was obtained in one other 
gravida induced on the general service. No temperature 
elevation occurred and no antibiotics were given. Her 
membranes had spontaneously ruptured prematurely. Among 
the 522 patients who did not become febrile there were 


three cases of thrombophlebitis and five of urinary tract 
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infection. All five of the latter were treated with specific 
antibiotic therapy. One of the five had had an antepartum 
urinary infection. If one attributes the six fevers of 


76 and excludes the woman 


unknown origin to pelvic infection 
with a positive placental culture but no fever, there were 
three women with standard puerperal morbidity and pelvic 
infection, an incidence of 0.56%, and seven women with 


pelvic infection sufficient to cause at least one day's 


temperature elevation (1.3%). 


MATERNAL COMPLICATIONS --- UNIVERSITY SERVICE# 


Tetanic Contractions 


There were two tetanic contractions on the university 
service, an incidence of 1.2%. One woman who had been 
induced with stripping of the membranes, but whose labor 
wes stimulated with oxytocin, had two contractions lasting 
about ninety seconds. The second patient had several 
contractions more than one minute long at the start of labor. 
She was induced with sparteine. In neither instance was 


any neonatal depression apparent. 
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Lacerations 


On the university service there were thirty lacer- 
ations, an incidence of 17.3%. Thirteen women had minor 
perineal lacerations,but one of these women had a cervical 
laceration as well. There were ten other cervical lacer- 
ations, one of them combined with a vaginal laceration. 
There were six additional vaginal lacerations and one 
major perineal laceration. ixcluding the minor perineal 
tears, there were eighteen major lacerations, an incidence 
of 10.4%. One cervical laceration occurred after a labor 
induced with stripping of the membranes and stimulated 
with amniotomy and oxytocin. The patient was delivered 
operatively of a baby in face presentation, mentum an- 
terior. Five cervical lacerations were associated with 
the use of oxytocin for stimulation in patients who had 
been induced with stripping of the membranes. The 
seventh cervicsl laceration occurred in a patient who 
received two courses of sparteine and two oxytocin in- 
fusions, one of which was combined with amniotomy, before 
labor was successfully induced. The successful oxytocin 
infusion was discontinued at three centimeters dilatation. 
The eighth case of cervical laceration was associated with 


induction with sparteine. Three other cervical lacerations 
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were associated with the induction of labor with oxytocin 
used by itself. One of these three patients had received 
three infusions prior to induction. Thus, ten of eleven 
lacerations of the cervix were associated with intravenous 
oxytocin for induction or stimulation of labor. The in- 
cidence of cervical laceration among women who had received 
ocytocin on the university service was 14.1%. Ten occurred 
in patients delivered operatively, an incidence of 11.4%. 
Two of the gravidas with precipitate labor (4.4%) had 
cervical lacerations. Two or 6.6% of the patients whose 
second stage of labor had been completed within five 


minutes had cervical lacerations. 


Postpartum Hemorrhage 


There were eleven postpartum hemorrhazes on the uni- 
versity service, an incidence of 6.4%. In seven patients 
the blood loss was between 500 and 1000 ml. One patient 
lost more than 1000 ml. of blood. In three the volume 
lost was unknown. One hemorrhage occurred after a 
failed induction. with several oxytocin infusions and 
stripping of the membranes. Three occurred in women who 
had been induced with oxytocin either alone or as the success- 
ful part of a multiple try induction. Four more were 


associated with the use of oxytocin to stimulate induced 
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labors. Two postpartum hemorrhages were associated with 
stripping of the membranes for induction. In one of these 
two patients stripping had been combined with sparteine. 
One hemorrhage was associated with induction with sparteine 
alone. Thus, seven or 65.6% of the postpartum hemorrhazes 
on the university service were associated with the use 
of oxytocin. Seventy-one women on the university service 
had received oxytocin either as part of induction or stin- 
ulation of labor. The incidence of hemorrhage among these 
women was 9.9%. In three of these eleven postpartum hem- 
orrhages there were cervical lacerations. Six gravidas 
who developed postpartum hemorrhages had been administered 
intravenous oxytocin. Fifty-four women on the university 
service had received oxytocin intravenously vostpartuin. 
Postpartum hemorrhage was slightly more frequent 
among the women electively induced than among women whose 
labors began spontaneously on the university service. Its 
incidence among the ward population for the two year period 
was 6.1%. This is markedly lower than the incidence of 


hemorrhage among the induced patients who received oxytocin. 
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Puerperal Morbidity 


On the university service there were thirty-five women 
whose temperatures rose above 100.4°F. for at least one 
day of the puerperium, an incidence of 200 2% Twenty- 
four gravidas had temperature elevations for only one 
Gay. Eleven exhibited standard puerperal morbidity (6.4%). 
None had a fever for more than four days. One patient 
(#0191) whose temperature was elevated for four days 
was a nullipara whose induction with stripping of the 
membranes failed. Her labor began spontaneously about 
thirty-six hours after the stripping and was prolonged. 
After twenty: hours of labor she became febrile and four 
hours later underwent cesarean section when marked fetal 
bradycardia was noted. At section, culture of the lochia 
was taken and grew out A. aerogenes. She was treated with 
streptomycin and achromycin, but remained febrile through 
the fifth postpartum day. Two of the three gravidas who 
were febrile for three days had urinary tract infections. 
The third patient, (#1338), became febrile on the second 
postpartum day. Urinalysis revealed 10-12 WBC. Her 
breasts were full and she was given one ampule of Pitocin 
on the assumption that her temperature was due to breast 
engorgement. On the third day of the puerperium she be- 


came afebrile and was discharged the next day. She 
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returned to the Emergency Room that evening with a temper- 
ature of 102°F. Urine culture at that time was three 
plus for E. coli. Lochia culture from her hospital stay 
was reported also as three plus for HE. coli. She was 
treated with streptomycin and achromycin and was not seen 
again. All three women had had their membranes stripped. 
One had received sparteine in conjunction with stripping, 
another had received sparteine more than twenty-four hours 
after stripping. The etiology of five of the seven two 
day fevers was established. One woman had endometritis 
proven by culture, three suffered from urinary tract in- 
fections, and one had an upper respiratory tract infection. 
The twenty-four one day fevers were attributed in four 
cases to endometritis, in three to urinary tract infections, 
in two instances to a combinatinn of urinary tract and 
pelvic infections, in four cases to breast engorgement, 
and in one patient to an upper respiratory tract in- 
fection. The etiology of ten one day fevers was not 
established. All but one of the cases with endometritis 
was treated with antibiotics. She hsd had a positive 
placental culture only. ‘Two gravidas whose labors were 
stimulated with amniotomy were febrile for two days. One 
of these two women developed endometritis. Four patients 


whose labors were stimulated with amniotomy develoved one 


Sif 


-tsqmet 2B ddbw an ineve Fart?’ melt Vonenteme ont of benwetes 
gentit esw amit tadt ts etutinvo enti -H°SOL to etods 
yate LIettqeod rec mort oxutiuo aidadad «tise ofl pee apla 
eaw eG «too .8 trol exig senitt. 88 oats ped toger eaw 

meese tom esw bas ctuamenten bas altoymotqotte sid bw ‘bovaend 


»beqattte gonsrd mon ad beck bed moemow ontaih: are spe 3 


eantaqitide Adiw na troteitns at enistrsqa oevisset bad en0 


erson trot-ytnews nadt stom entsdisqe bevisvet had: amcltione 


owd mevee edt to evil to ygolotse ent anttqatadte notte 

alttistemobne bank menow a0 bade tidates Baw etevet wb 

-st tgosid yianine mort bersitve eomad otud [yo we in ge 

.coftoetnk goart yorotsriqaer teqqy ms bad eno bas anottoot 
vyot at betudiatts stew arovet ysb eno “sot —yitowd ent 

,enottoetat tosit ytaniay od serdd at ,2itiatemohre of eoeso 

brs joes qian to maltdentdmoo s ov asonadent ows at 

SJ MoKteatoRlms er og 20280 10T st -2toldooint otvieg 

ent tosid yrotsriqest afeas ms og tanetteq eno at brs 

ton esw etevet ysb eno net to ygolotts edf haltes? 

etttademobne dilw aseso at To eno gud fan bere Lidases 

evittsor s hed bad ef@ .eottoldtins dtiw betserd eaaw 

atew etodsl seodw esbhiverg owl .ytno eistivo [satneosiq 

efQ .eysb ows tot eLiadel siow yYotrodolmmse at bw betaLlsmtte 


ad¢nettsa xvod .2ttixtemobnre beqofeveb momow ows seet to 


sno fbegoleveb ymototams diétw beteluntte erew atodel eaoriw : 


113 


day fevers. One patient with a one day fever was induced 
with amniotomy and responded with labor after a latent 
period of two and one half hours. Nineteen of the twenty- 
four women febrile for one day were induced totally or in 
part with stripping of the membranes. Four of these nine- 
teen had failed inductions with stripping. Nine had latent 
periods of over six hours. Two had been strinped a second 
time, one with a latent period of less than one hour, the 
other with supplementation by oxytocin after a latent 
period of between three and four hours. The seven women 
with standard puerperal morbidity included nine women in 
whom stripping of the membranes had been used for induction. 
Three of them had had failed strippings and three others 
had latent periods over six hours. 

In addition to the women who became febrile, there 
were seven patients with positive cervical or lochial 
cultures, four of whom received no antibiotic therapy, 
three women with urinary tract infections, two of whom 
received no treatment, and two women with thrombophlebitis. 
If one considers all fevers over 100.4°F. of unknown origin 
in the postpartum period to be Sei ae adds the twelve 
of these to the twelve cases in which positive cervical 
or lochial cultures were obtained and treatment either 


given or the temperature became elevated, there are twenty-four 
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women with pelvic infection, an incidence of 16.2%. 

There are twenty-one women with pelvic infection severe 
enough to cause one day temperature elevation (12.1%) and 
fifteen with pelvic infection severe enough to cause stand- 


ard puerperal morbidity (8.7%). 


PERINATAL MORTALITY 


There were no perinatal deaths on the general service. 
There were no intrapartum deatns on the university service. 
There was one neonatal death. This occurred in an erythro- 
blastotic infant born of an Rh positive woman (#0027) 
with unsuspected ABO sensitization. The infant received 
an exchange transfusion, but died on the second day of 
life. Gross perinatal mortality for the university service 
was 5.8 deaths per 1000 live births and for the entire 
series 1.4 deaths per 1000 live births. Corrected peri- 


natal mortality was zero. 
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FETAL COMPLICATION S---GENERAL SERVICE 


Prolapsed Cord 


There were no prolapsed cords on the university 
service. There was one prolapsed cord on the general 
service, the incidence of prolapse being 0.19%. This 
occurred in a breech presentation. The patient, #1170 , 
a gravida ii, was induced with a soft, effaced, three 
centimeter dilated cervix with the breech at zero station. 
She was given an oxytocin infusion which ran for slightly 
over tnree hours end was discontinued at full dilation. 
At this point the membranes ruptured spontaneously and 
prolapse of the cord occurred. The Apgar sicore was be- 
tween four and six at one minute, but above seven at 


five minutese 
Fetal Distress 


Twenty-two women or 4.1% of the patients delivered 
on the general service exhibited one or more signs of fetal 
distress before six centimeters dilatation was attained. 
There were two patients in whom both fetal bradycardia 


and meconium staining were noted. Both (#0578 and #1009) 
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were delivered by cesarean section. One had been induced 
with amniotomy and stimulated with oxytocin (#0578), the 
other hed been induced with sparteine (#1009). Isolated 
meconium staining in a vertex was noted at induction with 
amniotomy and oxytocin once. Three patients were noted to 
have fetal bradycardia. One of these three was delivered of 
a depressed infant, while a second exhibited bradycardia 
again during the second stage of labor. 

The great bulk of the patients with signs of fetal 
distress in this early part of labor, sixteen of the 
twenty-two, exhibited fetal tachycardia only. Fetal 
tachycardia was associated nine times with precipitate 
labor and twelve times with the use of oxytocin for 
induction. 

Fetal distress was less common at or past six centi- 
.meters dilatation, being noted in only seven patients 
(1.5%). The proportion of labors terminated by section 
after fetal distress had been noted was increased, two 
of sevene There were three gravidas during whose late 
first stage fetal tachycardia was noted. One of these 
three patients! labors was terminated by cesarean section 
because of failure of the head to engage after thirteen 
and one half hours of labor (#1294). The other two 


episodes were not associated with subsequent fetal distress 
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or neonatal depression. There was one isolated episode 
of meconium staining in a woman whose labor was spontan- 
eous, an attempt at induction with oxytocin having failed. 
There were three episodes of fetal bradycardia. One 
occurred in a woman induced with sparteine when, at seven 
centimeters dilatation, she was stimulated with oxytocine 
She was subsequently delivered by cesarean section. Her 
case has been discussed previously (#1342). The other 

two episodes were also related to stimulation with oxy- 
tocin. 

During the second stage of labor there were eighteen 
women who exhibited signs of fetal distress (3.4%). In 
fifteen instances the only sign of fetal distress was 
bradycardia. This was associated once with a second 
stage shorter than six minutes and four times with a 
second stage of thirty to sixty minutes. In three in- 
stances bradycardia during the second stage was followed 
by neonatal depression sat one minute. In no case was 
this a lasting depression. There were two patients in 
whom meconium staining was noted during the second stage 
of labor. Marked neonatal depression was present in one 
of these two at birth. Meconium passage and bradycardia 
occurred in one general service patient prior to delivery. 


The infant was born with the cord wound tightly around its 
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neck after a fifty-seven minute second stage terminated 
with midforceps. The Apgar score was depressed at one, 
but not five minutes. 

Fetal distress was most common during the early part 
of the first stage and during the second stage of labor 
on the general service. However, a substantial proportion 
of the women in whom early fetal distress was noted ex- 
hibited evanescent tachycardia only. Fetal bradycardia 
was manifest in sixteen of the eighteen patients in whom 
second stage distress was noted. Fetal tachycardia was 
not noted during the second stage. Bradycardia and meconium 
passage were noted three times on the general service and 
both infants in whom this was noted before full dilation 
were delivered by cesarean section. Two other cesarean 
sections were performed on patients who exhibited other 


signs of first stage fetal distress. 


Apgar Scores 


Five hundred thirteen live births on the general 
service had one minute Apgar scores of seven or more. 
Twenty-two-infants had depressed Apgar scores at one 
minute (4.1%). Three of these neonates had depressed 
scores at five minutes as well. One other infant, whose 


score had been above seven at one minute, had a score of 
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between four and six at five ,bringing the incidence of 
depressed Apgars at five minutes to 0.74%. Seven of the 
neonates with depressed scores had exhibited carlier signs 
of fetal distress and two of them were prematures. In 
four cases labor had been precipitate. Three infants, 
including one delivered by cesarean section (#0578), 

were the product of labors lasting more than twelve hours. 
One depressed infant was associated with a labor in which 
a tetanic contraction occurred (#1245). Twenty-one of 
twenty-three depressed neonates were delivered following 
labors in which oxytocin had been used for induction or 
stimulation. In one of these twenty-one cases the in- 
duction had failed and labor had been spontaneous. ‘len 
depressed babies were the product of labors in which am- 
niotomy had been pnerformed. In three instances sparteine 
had been used for induction. All of the infants with 


depressed scores survivede 


Premature Births 


There were twenty-one premature infants among 543 
live births on the general service, an incidence of 3.86%. 
The comparable figures for the general service as a whole 
for the same two year period was 449 prematures among 


7710 live births, or a frequency of 5.8%. Four infants 
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were delivered who weighed less than 2000 grams. One 
was delivered by cesarean section. The case has been 
described previously (#0079). The other three were 

twins and weighed 1845, 1855 and 1975 grams at birth. 
There were seventeen infants who weighed between 2000 


and 2500 grams at birth. Six of these were twins. Two 


of the remaining eleven had been induced with amniotomy. 
Nine had been medically induced. All twenty-one pre- 


matures survived. 


FETAL COMPLICATIONS---UNIVSERSITY SERVICE 


Fetal Distress 


Harly fetal distress was detected in seventeen 
patients on the unversity service, the incidence being 
9.8%. Seven gravidas were noted to have fetal tachycardia. 
In one instance tachycardia was combined with meconium 
passage. The fetus was a breech presentation. Four 
patients were observed to have fetal bradycardia, and 
isolated meconium staining was observed in five. There 
was one labor in which marked irregularity of the fetal 


heart rate was recorded. 


enO .38mentt 


La 


O0OS madd ee¢el berintew onw betevilebh erew 
need ead easo oft -mottoee macotsaeo yd betevileb esw 
arew sends ranite eff «{@TOO%) ylevolvetg beditseasb 
dérid te emer aVef bus 88f .288L bedgtow bas, emtwi ’ 
QOO8 nsswied benztew adw edasint meetioves tem eves 
owl .antwdi erew eeodd to xia  .xotate- ds angie OOS bis 
.vitod ofmame dtiw beoubat meed ban anevels guloteset edd to 
-ertq ano-ytaews IIA .beoubnt yifsoibem seed bad eatll 


»-bovivane, gerd sm 


HOLVABS YTIEAeVIUU---EMOLTAOTIMOO JATHY 


neetrovee at betosded esw ageetdeth L[etet ylase. 


antec sonebtont edd .gotvaee yitevevay odd ao atnotiag 


wathrsovioet Ladet eval o¢ Beton stew asbivars sevea «8B. 


certrooen ag¢iw beridmoo asw atbasoyioss eonstent emo al 


4 


vod .motiadneesaq dosesid 3 asw estot od + Og 82889 

bos »sibrsoybatd Istet seat ot bevisado si18W adaelteg 
aye .ovit at sevtende eaw noiniste mytnooem betafoat 
fatet ent to yétrsiveortlt beaream dotow of <odet ane Baw 


bebioost asw eset dosed 


ee 


Fetal tachycardia was associated once with uterine 
spasm (#0500), once with second stage bradycardia, once 
with second stage tachycardia, and once with depression 
at birth. A fifth patient, #0089, with early fetal tachy- 
cardia was delivered by cesarean section because of uterine 
inertia and intrapartum fever. All six gravidas in whom 
early fetal tachycardia was noted received oxytocin for 
induction or stimulation. 

There were four labors in which early fetal brady- 
cardia was noted. Three of these labors had been induced 
with oxytocin, the fourth with stripping of the membranes. 
In no instance was the bradycardia prolonged or associated 
with neonatal depression. Marked irregularity of the 
fetal heart rate was noted in one labor. This patient's 
membranes had been stripped, but, before labor ensued, 
she had received two courses of sparteine at five hour 
intervals and an oxytocin infusion (#0014). Bradycardia 
and meconium staining were noted during the second stage, 
but the infant was not depressed at birth. 

Four of the five patients in whom early meconium 
staining was noted had received oxytocin. Meconium 
staining during the early first stage was associated 
once with ered fetal depression at birth, though there 


had been no intervening signs of fetal distress. Seven 
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discrete efforts had been made to induce this particular 
gravida. Four of these had been elective and three had 
been indicated because of the lapse of time following 
premature spontaneous rupture of the membranes. Ultimately 
she was induced with a combination of oxytocin intravenously 
and sparteine intramuscularly. Her case hes been noted 
previously (#1337). Harly meconium staining was noted 
during the labor of a nullipara who was induced with oxy- 
tocin and subsequent amniotomy. The first stage of her 
labor lasted less than two hours, the second stage, be- 
tween one and two hours. The infant's Apgar score was 
below seven at one minute, but above seven at five minutes. 
One episode of early meconium staining was associated with 
bradycardia during the second half of the first stage. 
Labor was terminated after twenty-four hours by cesarean 
section (#0191). At section, the umbilical cord was 
found trapped between the occiput and the brim of the 
pelvis. labor had been spontaneous in onset, stripping 
having failed to induce it. 

There were two instances each of fetal bradycardia 
and fetal tachycardia in the second half of the first 
stage on the university service,making the incidence of 
signs of fetal distress at this point 2.3%. In one of 


the two cases of fetal tachycardia, the elevated fetal 
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heart rate persisted through thevearly part of the second 
stage. The latter lasted nearly four hours. At delivery 
there was a true knot in the umbilical cord. The latter 
was wound tightly about the infant's neck. This case, 

in which induction was achieved with sparteine, has been 
noted earlier (#1184). The infant's Apgar score was 
below four at one minute, but above seven at five minutes. 
One of the two cases of fetal bradycardia at six centi- 
meters dilatation has already been described. The second 
episode of bradycardia was associated with bradycardia 
during the second stage as well. Delivery was operatives 
Apgar scores were not noted. Induction had been achieved 
with an oxytocin infusion discontinued at three centi- 
meters dilatation. 

There were fourteen university cases of fetal dis- 
tress during the second stage of labor (8.1%). In seven 
of these bradycardia was the sole sign of distress. 

Three cases of bradycardia, one associated with brady- 
cardia during the latter part of the first stage, one 
associated with tachycardia during the early part of the 
first stage, and one associated with meconium during the 
early part of the first stage, have been noted. All seven 
infants with second stage bradycardia were delivered with 


forceps. The second stage lasted less than six minutes 
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in two of these patients and between six and thirty minutes 
in four. In four cases oxytocin had been used for either 
induction or stimulation. In four stripping of the mem- 
branes constituted all or part of the induction procedure. 
Sparteine had been used in two. Only in the case where 
early meconium staining had occurred was there any neo- 
natal depression following second stage bradycardia. 

There were three instances of second stage meconium 
staining coupled with bradycardia. One, associated with 
early irregularity of the fetal heart rate, has been 
described. There were two cases in which meconium and 
bradycardia were associated with subsequent neonatal de- 
pression. One woman had been induced with the second of 
two strippings of the membranes, the first having failed. 
The second stage was precipitate. Apgar score at one 
minute was below four and at five minutes was between 
four and six. ‘The other woman's labor was spontaneous, 
stripping having failed to induce her. The infant was 
delivered with "low mid forceps “. Its Apgar score was 
between four and six at one minute, but above seven at 
five minutes. | 

There were two instances of second stage tachycardia, 
both of which heve been described. There were two cases 


of isolated meconium passage during the second stage. 
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One patient had been induced with oxytocin, one with digital 
stripping of the membranes. One of these infants had a 
one minute Apgar score of between four and six. 

On the university service, just as on the general 
service, fetal distress was most common at the start of 
labor and during the second stage. Bradycardia was seen 
most often during the second stage of labor. One cesarean 
section was performed in a patient (#0191) in whom first 
meconium passage and then bradycardia were noted. ‘There 
were three other patients in whom bradycardia and meconium 
passage were notec, but these three all occurred during 
the second stage. The overall incidence of this sign was 


2.3% on the university service. 


Apgar Scores 


On the university service 156 of 175 live births 
hed Apgar scores of seven or better at one minute. Two 
scores were not noted. Seventeen infants (9.71%) had 
depressed scores. Four of the seventeen had depressed 
scores at five minutes as well (2.3%). Eight of the 
seventeen depressed neonates had shown signs of fetal 
distress during lebor. One was premature, one a breech. 


One hed been delivered by cesarean section (#0091). 


Cu 
{9 
Be 


fstizth natiw eno wtoodyxe dd tw beowbet ed basi jnetdaq en0 
s bad etnetrt sesoit Io en0  onwienas edit to gntagtate 
xte ie iyo%t msewted to stose reeqA oo anvtm £10 
{ferenesn edt no es dau, ,.sotvase yttareving edi 0 7 
to trste ody ts mommoo teom asw seotrtelb ister oolvaee 
meee &Sw etivesrbatt eenetea Baoosa edd gata bas nodal 


ae 


mesrseeo em wrod. to enste Brosse orld gota nest0 Vee 


sv pt 


tert medw mat (LeLo%). inettsq s nt bourrolreq aw ‘gottose 
ately bston stew sidtsoyosad edd “bas onseaeg ‘murtnooen 
muftcosem Has etbasoyhayvd modw at etneitsdq rodtdo ponte ersw 
ante bextsoo0 If[p souwdt saent dud beso low eusaneq 
28w mpnte eidt To eonebtont [fstevo exAT ouade bhoake eit 
,oolvies ytlatevias efit mo R868 


= 


estooe is8agh 


adiagid evil cVYi to 6eL esivirees edierev bas edt oO 
owl .eduaim eno ts xrsdtesd ro nevee to aorose taggA bari 
| bed (SIV.°) et¢nestat nesdneve .beton ton otew Bet0ce 
bescetaeb vat Nesinevee edt to ty0'f .2STOOR Seneozqet 
ait to tdgtH .(RE.S) Ilew as eetuntm evtt $a eetose 
[ete'l to amate aworle bad eetsnosn peeeetqebh moeetmeves 
efoosid 8 emo ,9tTutamerq esw enmO .todsl aanttub eeetteth 


.(£200%) nofttose aserseeo yd betevileb ased bad end: 


126 


Ten infant's mothers had been induced or stimulated with 
oxytocin. Four labors had been successfully and four un- 
successfully induced by stripping of the membranes. 
Amniotomy had been used in three instances. Sparteine 
had been employed in three labors. Labor had been pro- 
longed over nine hours in three instances. ‘the second 
stage of labor lasted over one hour in two patients. 
Labor was precipitate in one. None of the infants with 


depressed scores died. 


Premature Births 


There were eleven premature infants among 175 live 
births delivered on the university service, an incidence 
of 6.3%. The comparable figures for the entire university 
service for the same two year period were 356 prematures 
and 2586 live births, an incidence of 13.0%. Three of 
four twins were premature, one weighing less than 2000 
grams. One of the remaining eight prematures was the 
product of a labor in which, two oxytocin infusions having 
failed, induction was accomplished with amniotomy. One 
premature (#0191) was delivered by cesarean section. 
Amniotomy played no role in the induction of the other 


six. All did well. None died. 
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DURATION OF GESTATION---BOTH SERVICES 


In 234 patients on the general service the duration 
of gestation was recorded. Five of these 234 women were 
induced between thirty-four and thirty-seven weeks of 
gestation. Forty-nine were induced between thirty-seven 
end thirty-nine weeks, 142 were induced between thirty- 
nine and forty-one weeks, and thirty-five were induced 
between forty-one and forty-two weeks. In three patients 
the length of gestation was unknown. 

Similar information was obtained about eighty-one 
women on the university service. Two were induced before 
thirty-seven weeks. Thirteen were induced between thirty- 
seven and thirty-nine weeks. Forty-three underwent in- 
duction between thirty-nine and forty-one weeks. 

EBighteen were induced between forty-one and forty-two 


weeks. 
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DISCUSSION 128 


Elective induction of labor, performed on two separ- 
ate groups of patients at the Grace-New Haven Community 
Hospital over a two year period, resulted in the birth 
of 718 live infants. There were no maternal deaths or 
uterine ruptures in either group and only one neonatal 


death. The latter was not related to induction. 


LATENT PERIOD AND LABOR AFTER SURGICAL AND MEDICAL 
INDUCTION 


The incidence of prolonged latent periods following 
induction, of failed induction, and of precipitate labor 
differed considerably in the two groups. There was some 
difference in the distribution of women with widely and 
less widely dilated cervices on the two services, but this 
difference was scarcely sufficient to account for the dif- 
ferences in the length of the latent period and labor. 
Though there were proportionately more women with cervices 
two centimeters dilated on the university service, this 
service had correspondingly fewer patients whose cervices 
were either less than two centimeters or more than three 


centimeters dilated. There were nearly fifty percent more 
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nuliiparas on the university service. However, propor- 


tionately three times as many patients had latent periods 


of less than one hour on the general service when the 
| initial attempt at induction was made. Over twice as many 


had latent periods of four hours or less on the general 


service, while the incidence of failure of the initial in- 
duction effort was more than three times as high on the 
university service. 

Numerous authors have established criteria for favor- 
ability for induction*>22,26,29,55,34,65,73 These 
criteria, with the exception of parity, seem to be met by 
roughly equal proportions of both groups. The two groups 
differ markedly in the choice of methods for induction, 
far more markedly than they do in terms of the frequency 
with which nulliparas were induced. Stripping of the mem- 
branes was performed initially in 67.1% of the generai 
service inductions, Amniotomy was used alone. first in 
28.7% of the general service cases and in combination in 
an additional 13.4%. On the university service it was used 
in only 2.3% and 1.7% respectively. Oxytocin was used alone 
in 40.1% of the general service patients and in combination 
in an additionai 11.4%, while on the university service it 
was used in 17.3% and 1.7% respectively. Sparteine was 


used in 12.7% by itself and in 2.4% as a part of a combined 
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measure on the general service, but in only 6.4% and 0.6% 
of the university patients. Combined measures accounted 
for 26.5% of the general service inductions but only 3.5% 
of the university ones. 

Amniotomy was the single most effective means of in- 
ducing labor. Used either discretely or in combination, 
it succeeded in producing labor in ail but one of 2536 
women (247 general plus eleven university service patients). 
Moreover, 138 of the 177 (78%) patients induced with discrete 
amniotomy were in labor in two hours. Adding sparteine or 
oxytocin to amniotomy shortened the latent period still 
further. Ali but one of the eighty gravidas in whom this 
combination was used were in labor within two hours. The 
proportion of iabors iess than three hours in duration 
was about the same, 66.9% for amniotomy on both services, 
08.2% for amniotomy and oxytocin, and 61.5% of thirteen 
women who were induced with amniotomy and sparteine. 

Stripping of the membranes was the least effective 
method. On the university service it failed to produce 
labor in slightly over one third of the patients in whom 
it was used (35.9%). On the general service its record 
was slightly better (31.3% failed inductions). On the 
university service an additional 19.1% had latent periods 


of more than eight hours. Only 10.7% of 131 university 
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patients had latent periods of two hours or less. Ten 

of the seventy labors stripping induced lasted over twelve 
hours, sixteen were precipitate. On the general service 
there were only fifteen labors directly attributable to 
stripping of the membranes, one of which lasted more than 
twelve hours and two of which were precipitate. 

Oxytocin failed to induce labor 24.3% of the time and 
15.8% of the time on the university and general services 
respectively. It produced labor within two hours of its 
use in 67.9% and 43.2% of the gravidas on the two respec- 
tive services. Forty-three and six tenths percent of the 
labors on the general service and 27.5% of the university 
service labors for which oxytocin was responsible were 
precipitate. One possible explanation for the discrepancy 
between the results obtained with the use of oxytocin on 
the two services is that oxytocin was used on the general 
service only 18.9% of the time in patients wholly or 
partially refractory to previous inductive attempts, while 
59.5% of its use on the university service occurred under 
these circumstances. 

Sparteine was used far less frequently than the other 
three measures. It produced labor within two hours of its 
use in 57.1% of the general and 58.1% of the university 


patients. It failed to induce 14.3% of the general and 
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12.9% of the university service gravidas to whom it was 
given. It produced labors of three hours or less in 37.3% 
and 30.0% of the labors it successfully induced on the two 
services. 

The discrepancy between the results of induction on 
the two services appears to be related to the discrepancy 
between the methods used for induction. The increased 
use of stripping of the membranes on the university service, 
with its relatively poor results, tended to skew the results 
of induction in one direction, while the disproportionately 
frequent use of amniotomy on the generai service skewed the 
results on this service in the opposite direction. 

Amniotomy is most efficient from the point of view of 
putting the patient into labor and producing relatively 
short labors. Combining it with oxytocin seems to shorten 
the latent period, without significantly increasing the 
incidence of precipitate labor. Amniotomy combined with 
oxytocin is far more effective than oxytocin alone. Strip- 
ping of the membranes is the most inefficient of the modes 


of induction used in this series. 
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COMPLICATIONS OF SURGICAL INDUCTION 133 


The hazards imputed to amniotomy include prolapse 
of the cord, displacement of the presenting part with 
resultant malposition, prolonged latent period with resultant 


infection?®, increased incidence of neonatal respiratory dis- 


tress, and prematurity>>. 


Maipresentations 


There were five malpresentations in this series, a 
face presentation, a transverse lie, two compound presentations, 
and one suspected compound presentation. None occurred in 
patients induced with amniotomy. The ome transverse lie 
was the only malposition which developed subsequent to induc- 
tion. This patient had failed to respond to an oxytocin 
infusion. There was only one cord prolapse in the entire 
series. This occurred in a breech presentation following spon- 
taneous rupture of the membranes at full dilatation. It was 
totally unrelated to amniotomy. All but one breech on the 
university service had been recognized as such at induction. 
Though they were not direct compiications of induction in this 
series, malpresentation and prolapse of the cord do complicate in- 


duction in other series. Keettei*® reported an incidence of 0.39% 
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of the former and 0.32% of the latter. Perinatal mortality 
occurred in 29.6% of his patients with malpresentation and 
45.5% with prolapsed cords. The hazard is quite real. 


54,55 


Keette1*® and Niswander and Bishop> oppose in- 


duction of breech presentations. Stone! © and Hukill?* do 
not consider breech presentation to be a contraindication 
to induction with an oxytocin drip. Four presumed breeches 
were induced on the university service. One of the presumed 
breeches was later determined to be a floating vertex pre- 
sentation. The only breech presentation not detected at 
induction was delivered on the university service after a 
spontaneous labor, stripping of the membranes having 

failed to induce the patient. There were eight known 
breeches on the general service at induction. This included 
two twins "A", No gravida with a breech presentation was 
induced with amniotomy. Intravenous oxytocin or intramuscu- 
lar sparteine was used to induce eight of the total of 
twelve breeches. Stripping of the membranes was employed 

in the other four. Miid neonatal depression occurred in 

two of the four breeches delivered on the univeristy ser- 
vice and three of the eight on the general service. Two 
breeches, one on each service, exhibited fetal tachycardia 
during the first stage of labor. In one, frank prolapse 


of the umbilical cord occurred during the. second stage. 
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Puerperal Morbidity 32D 


Willson’ considers infection one of the major hazards 
of elective induction, Keette1?® has demonstrated an asso- 
ciation between a prolonged latent period following amni- 
otomy and intrapartum and postpartum fever. The only 
postpartum fever associated with a prolonged latent period 
on the general service was a one day fever in a patient 
with an infected episiotomy. Only one of seven cases of 
presumed pelvic infection occurred in 247 women induced 
with amniotomy on the general service, an incidence of 0.4%, 
while six occurred among 263 women induced by medical means 
only, an incidence of 2.3%. Two of these six were related 
to premature rupture of the membranes and cesarean section. 
The comparable incidence of endometritis on the general 
service for the same two year period was 0.22%. The increased 
incidence of pelvic infection in the medically induced 
group might be explained on the basis of the higher incidence 
of vaginal examinations. 

On the university service there were twenty-four cases 
of presumed pelvic infection. Eighteen of these were asso- 
ciated with stripping of the membranes. Of the 119 women 
in whom stripping of the membranes formed part of the in- 
duction procedure, 15.1% developed either pelvic infection, 
proven by culture and warranting the use of antibiotics, 


or a postpartum fever of unknown etiology. Ali but three 
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of these eighteen patients had latent periods of over six 
hours or failed inductions. Four of these eighteen women 
had spontaneous prematurely ruptured membranes, two of 
them for more than twenty-four hours before induction was 
achieved. However, the incidence of pelvic infection 
among the forty-five women induced solely by medical means 
was 13.3%. Only two of these gravidas had spontaneous 
prematurely ruptured membranes, 

The incidence of pelvic infection on the entire uni- 
versity service for the same period was 2.8%. It is tempt- 
ing to attribute the increased incidence of pelvic infec- 
tion among the induced patients to the frequency of pro- 
longed latent periods following digital stripping of the 
membranes. The high incidence of infection among the 
medicaliy induced, however, does not lend credence to this 
idea. There does not seem to be any definite explanation 
for this increase in incidence of pelvic infection. One 
might postulate that it is related to an increased number 
of vaginal examinations in women who are electively induced, 


but this has not been evaluated in this paper. 


Neonatal Depression 


It has been argued by some authors that neonatal respi- 


d€i 


xia sevo to eboirec toetel bed esnstiseg nestrisis sees to 


pa! 


namow meetdgis sescs to wo senoidoubmt bslist to e1vod 
to ows .asnatdmem borujqey yistutsmsiq anosnstnoge bari 
osw notsoubmi stoted ervod ywot-ysnews meds stem Tet mod3 
noktosin: sivleq Io samebioni eli .asvewoH -  bevetdos 
ensem [sotbem yd viesloe beoubal memow ovit-ysrel eda groms 
eyoonsimoga bed esbiverg sasdst to owl yin® ce .EL esw 
,2onsidmem beiutqut yisivasmetq 

-toy ottare sft mo motsosink ofvieq to sorobioni dT 
-jomes af 37 Xe. esw bolteq supa sy rol soiviee yiterev 
~oeteti sivieq to sonebionr boassisnt adj studt1sss of gat 
-org to yonsupett sig oF adnsiisq beoubnr sdi groms mois 
aft to anrgqitsa Istigitb eniwollol eboriteq jnatei begrol 
sig gnoms soljostni to eo9nehiont dgtd siT ©. eensrdmsm 
aidj ot somabers bel som asob ,.1evewod -bsoubst yilsoibem 
noiseceiqxe stiniish wrs sd es msse son esob stenT .ssbi 
seQ .ooigostni otvieq to sonsbiomt sm oepetront’ akta’ 102 
xsoomun boasetoit as ot bstsisr et si tada otsivuteoq jdgim 
.bsoubni ylevigesis Sts ofw semow ai enolisnimexs isnigev to 


wveqsq eid oi bsisutsve ased jon ep eiddt tud 
noteastqed isisnosll 


-iqeot [stsnosn jsd3 exodtws omoa yd beugis mead ead 31 


137 


ratory distress is more common among infants born of induced 


55,68,73 1 


labors Hendricks 


disagrees with this. Tucker and 
colleagues /“ have reported that precipitate labor (defined 
as lasting no longer than two hours) appears to predispose 
to respiratory difficulty during the early neonatal period. 
The incidence of hyaline membrane disease, atelectasis, 
pneumonia, and other causes of neonatal respiratory distress 
among the children of induced iabors has not been evaluated 
in this series. However, the Apgar scores of ali the neo- 
nates in whom they were recorded have been noted. D'Esopo"* 
reported a disquieting increase in the number of infants 
with depressed Apgar scores (below six) in 1,000 labors, 
nearly all of which were induced with oxytocin and sub- 
sequently amniotomy. He related this increase to the 
shortness of the labors of patients who were electively 
induced. In the present series the incidence of infants 
with depressed Apgar scores at one minute and five minutes 
was 4.1% and 0.74% on the general service and 9.7% and 253% 
on the university service. Oniy four depressed infants 
were the product of precipitate labors on the general ser- 
vice, while three were born after labors of more than 

twelve hours. Similarly, there was little association 
between precipitate labor and neonatal depression on the 


university service where precipitate labor was far less 
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common. Neonatal depression did seem to be more common 
among infants born of labors in which oxytocin was used. 
It was less freyuent when amniotomy had been performed. 


This seems to substantiate Tafeen's/3 


impression that neo- 
natal apnea is less frequent when the membranes have been 


ruptured artificially. 
Premature Births 


The delivery of premature infants has been considered 


one of the great hazards of elective induction of labor! >48; 


34,95, 72 | Almost ail authors on the subject of elective 


induction consider suspicion of prematurity, premised on 
either history or physical findings, to be a contraindica- 
tion to induction. This is quite understandable in view 
of the increased perinatal mortality among the premature. 


54 that 


It has been suggested by Stone! and by Niswander 
the danger of delivery of a markedly premature infant is 
reduced when only medical methods of induction are used. 
This is based on the contention that the unripe uterus 

will not respond to oxytocin. This same virtue has been 
claimed for sparteine>’, It is noteworthy in this series 
that the only infant weighing less than 2000 grams and:iborn 


of a single pregnancy, was delivered by cesarean section 
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after several oxytocin infusions had failed to produce 
labor (#0079) at thirty-four weeks. 

The incidence of premature births is considerably 
reduced in the electively induced population from the 
incidence in the total obstetrical population. This re- 
flects an apparent effort on the part of the physicians 
involved to seiect only women with mature infants for 
elective induction. Twelve of thirty-two prematures 
delivered were twins. Twelve of eighteen twins delivered 
were premature. It has been contended by several authors*?>>° 
that women with multiple pregnancies ought not to be elec- 
tively induced because of the increased difficulty of evalu- 
ating fetal size. The results of this series confirm this 
difficulty. It is noteworthy that all but one set of 
twins were recognized at induction. Though none of the 
twins were depressed at birth and there were no perinatal 
deaths among them in this series, the high incidence of 
prematurity must be considered to militate against elective 
induction of known muitiple pregnancies. Non-indicated in- 
duction of women likely to deliver premature infants is 
subjecting the newborn to unwarranted hazards. The lack 
of untoward results among the thirty-two prena careenaee 
livered in this series does not warrant the conclusion that 


such inductions are not without considerable danger. 
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COMPLICATIONS OF MEDICAL INDUCTION 140 


The hazards imputed to the use of oxytocin for induc~ 
tion include uterine rupture, uterine spasm, postpartum 
hemorrhage;, laceration of the cervix and birth canal, 
and tumultous labor with increased danger to the fetus 


from anoxia and trauma“®, 


Tetanic Contractions 


There were no cases of uterine rupture in this series 
and only four cases of uterine spasm. Three of these were 
clearly associated with the intravenous use of oxytocin 
and one with the intramuscular use of sparteine. One 
tetanic contraction was associated with fetal tachycardia 
and one with neonatal depression. There were no apparent 
lasting ill effects and in no case was there any recurrence 
of uterine spasm. One woman was delivered abdominally, but 
not because of the tetanic contraction. The infrequent 
occurrence of uterine spasm may be related to the care and 
low dosage with which oxytocin is administered at this hos- 
pital. Sparteine, because of its association with tetanic 
contractions at this hospital and in various reports in 
the literature, not discussed herein, is no longer used on 
the university service prior to delivery and has been aban- 


doned all but totally on the general service. 
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141 
Cervical Lacerations 


There were thirty-six major lacerations on the 
general service. Ten of these involved the cervix. 
Seventeen of the major lacerations occurred following 
successful induction with oxytocin, as did all but two of 
the cervical lacerations. The incidence of cervical lacer- 
ations was 33.3% higher among women who had received oxy- 
tocin (2.4%) than in the electively induced population as 
a whole. Cervical tears requiring repair occurred in only 
1.4% of the patients whose membranes had been ruptured 
artificially for stimulation or induction. On ail the 
occasions in which laceration occured following amniotomy, 
oxytocin had been used also. Vaginal lacerations were 
associated frequently with the use of oxytocin. Seven of 
twelve third and fourth degree lacerations were associated 
with precipitate labor, as were ten of twenty-one lacera- 
tions involving the vagina. Only two of ten cervical 
lacerations followed precipitous labors. 

There were eighteen major lacerations on the univer- 
sity service. Vaginal and cervical lacerations accounted 
for all but one of these. Cervical lacerations were again 
associated preponderantly with the use of oxytocin, and 


only infrequently with precipitate labor (two of eleven). 
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This lack of association is not quite so striking since 
precipitate labor was far less common on the university 
service. Only three of eight lacerations involving the 
vagina occurred in relation to precipitate labor. The 

incidence of vaginal and cervical iacerations among the 
university parturients with precipitate labor were 6.7% 
and 4.4% respectively. Among gravidas without precipi- 
tate labor the incidence of the two events was 4.0% and 
6.4%. 

Lacerations of the vagina and major perineal lacera- 
tions seem related closely to precipitate labor, Lacera- 
tions of the cervix, while related to the use of oxytocin, 
are not related so closely to precipitate labor. The re- 
lationship between cervical laceration and oxytocin is 
predicated in the Literature on production of precipitate 
and tumultous labor by the latter. The pena itent labor 
is presumed to lead to overly rapid cervical dilatation, 
rapid delivery and cervical laceration. Cervical lacera- 
tions have been reported to occur in as many as 42% of 
parturients receiving oxytocin?®, 

The curious association in this series of cervical 
lacerations with oxytocin, but not with precipitate labor, 
prompted further evaluation of the circumstances of these 


lacerations. In nine instances the oxytocin infusion used 
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had been continued to full dilatation. Three of the 
twenty-one cervical lacerations on both services occurred 
in spontaneous deliveries. Two occurred after precipitate 
deliveries with second stages of less than six minutes 
duration, Therefore, there was not much of an association 
with these factors. Nine occurred in gravidas whose second 
stage lasted more than thirty minutes. Five of these long 
second stages had lasted over one hour. Therefore, 38% of 
the parturients with lengthy second stages had cervical 
lacerations and 25% of the twenty gravidas with second 
stages of over one hour in iength suffered laceration of 
the cervix at delivery. Laceration of the cervix in this 
series seems to be related more to difficuit operative 
deliveries following a prolonged second stage than to any 
other specific factor. Trauma to the cervix appears to be 
mediated more often by forceps than by Mmanerions This is 
in conformity with Hukill's*4 impression of the relation- 


ship between cervical laceration and induction of labor. 


Postpartum Hemorrhage 


The incidence of postpartum hemorrhage was elevated on 
both general and university services when elective induc- 


tion of labor was performed. It was still more eievated 
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among electively induced patients who had received oxy- 
tocin, despite the use of intravenous oxytocin after labor 
in one third of the general and three fourths of the uni- 


versity parturients in this category. 
Fetal Distress 


Signs of fetal distress were most common during the 
early part of the first stage of labor on both services. 
A substantial proportion of this early fetal distress was 
manifested by fetal tachycardia only. Ginsberg has 
stated that increase in the fetal heart rate to levels of 
over 170 beats per minute does not signify severe fetal 
distress, while Fieids?/ has noted that transient altera- 
tions in fetal heart rate are often detected in normal 
labors and prove to be of little significance. In all 
but three instances in this series, fetai tachycardia 
occurring early in labor appeared to be entirely benign. 
In these three, subsequent fetal distress or neonatal de- 
pression was noted. Ginsberg attaches more significance 
to fetal tachycardia when coupled with meconium staining 
in a vertex presentation. This complication did not pre- 
sent itself in this series. Isolated meconium staining 


in a vertex presentation is not usually indicative of a 
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poor prognosis for the fetus, but it does indicate a need 
for close observation on the part of the attending physi- 
cian as it may be a harbinger of other more serious signs 
of distress?!, Meconium passage during the early part of 
tabor ied to one cesarean section on the university service. 
when it was succeeded by fetai bradycardia later in the 
first stage. Fetal bradycardia during the early part of 
the first stage, less common than early tachycardia, was 
associated two of six times with subsequent fetal distress 
or neonatal depression. Fetal bradycardia, particularly 
when associated with passage of meconium in a vertex, is 
considered by most authorities to be an indication of 
possible grave danger to the fetus. Two such occurrences 
in the early part of the first stage led to cesarean sec- 
tion on the general service. 

Fetal distress during the late first stage was consider- 
ably less common than early fetal distress. Generally, the 
signs of fetal distress noted during this part of labor 
were fetal tachycardia or fetal bradycardia. Two cesarean 
sections on the general service and one on the university 
service, noted above, were performed on the seven and four 
women on the two respective services in whom late first 
stage fetal distress was observed. 


Fetal distress during the second stage of labor was 
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nearly as common on both services as was early fetal dis- 
tress. The sign of fetal distress reported most frequently 
at this point was fetal bradycardia. Three of the ten 
fetuses exhibiting bradycardia during the second stage on 
the university service, and one of the sixteen on the general 
service, passed meconium, also. Three of these four infants 
were depressed at birth. Neonatal depression was far more 
frequent following deliveries in which second stage distress 
had been observed than in those deliveries in which signs 

of fetal distress had been noted earlieE. Nineteen of the 
thirty-one individual gravidas on the university service 

in whom fetal distress was noted had received oxytocin in- 
fusions. Thirty-seven of the forty-four women on the 
general service whose labors were characterized by one or 
more signs of fetal distress had been administered oxytocin. 
The frequency with which oxytocin was associated with fetal 
distress is considerably in excess of the frequency with 
which oxytocin had been used. 

It has been postulated that fetal distress is more 
common among women who have received oxytocin because the 
latter may produce uterine spasm or rapid and tumultous 
labors. The frequency and strength of contractions in such 
labors, coupled with inadequate inter-contraction uterine 
relaxation, may severely impede piancental blood flow and 


cause fetal anoxia. In addition, by forcing the fetai head 
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against an incompletely dilated cervix or against unyield- 

ing soft and bony parts of the mother's perimeum and pelvis, 
such contractions may cause cranial compression or intracranial 
hemorrhage and produce signs of fetal distress in either of 
these two manners. 

Fetal tachycardia was related in one instance to a 
tetanic uterine contraction. Five of the university patients 
exhibiting fetal distress during labor had first stages of 
three hours ot less in duration. Twenty-three of the forty- 
four generai service patients who exhibited fetal distress 
had first stages of similar length. The incidence of labors 
with short first stages among the women exhibiting signs 
of fetal distress was not significantly different from the 
incidence of such labors among ail the patients who were 


electively induced. 


STATUS OF THE CERVIX AT INDUCTION OF LABOR 


The degree of effacement and the extent of cervical 
dilatation which different authors suggest is necessary 
before elective induction can be safely and advantageously 


performed has been discussed earlier in this paper. Particu- 
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lar attention was paid in the present paper to the rela- 
tionship between dilatation of the cervix at induction 

and the length of both latent period and iabor. Both were 
shorter when the cervix was more widely dilated. The re- 
sults of the present series would indicate that the best 
prophylaxis against a delayed labor after induction is not 
to induce patients with cervices less than three centimeters 
dilated. Similarly the most accurate guarantee of a short 
labor is a cervix three centimeters or more dilated before 
its start. Provided the technique of induction is not 
stripping of the membranes, these statements appear to be 


consistently true. 


INDUCTION OF NULLUPARAS 


The discussion in the Literature about the advisabi- 
lity of inducing nulliparous women electively has been 
cited. In the present series it is to be noted that pro- 
longed labor and cervical lacerations (eleven of the 
twenty-one such lacerations on both services occurred in 
nulliparous patients) were far more common among nulliparas. 
Eleven and one-tenth percent of nulliparas, but only 9.0% 


of multiparas,on the general service had faiied initial 
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induction attempts. Thirty and eight-tenths percent of 
nuliiparas and 29.1% of the multiparas on the university 
service had failed initial induction attempts. Postpartum 
hemorrhage was more frequent among nulliparous patients on 
the university service, but more common among multiparous 
women on the general service. Standard puerperal morbidity 
was markedly more frequent among the nulliparas on both 
services (2.5% vs 0.4% and 12.8% vs 6.7%). Nulliparous 
patients were less likely to respond to elective induction 
with short, comfortabie labors than muitiparas. They were 
more likely to have complicated labors, :deliveries and 
puerperiums. There seems to be little justification for 
elective induction of nulliparas unless the circumstances 


in which an induction is to be performed are most unusual. 


PRECIPITATE LABOR 


Precipitate labor was the most frequent complication 
encountered in this series. The dangers of precipitate 
labor have been noted previously to include interference 
with placental circulation and oxygenation of the fetal 


blood because of frequent tumultous contractions with little 
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relaxation between them, cerebral trauma as the resuit of 
overly forceful thrust of the fetal presenting part against 
the bony pelvis, maternal trauma as a resuit of rapid transit 
of the fetus through the birth canal, and, perhaps, most im- 


portant, precipitous and often unattended delivery®?. Benaron 


2,74 


and Tucker and their co-workers have noted a smaii in- 


crease in immediate neonatal depression after precipitate 
iabor’*, in a smail series of forty-five patients they 
correlated precipitate labor with subsequent mental retarda- 
tion and poorly developed lateraiity in the use of hands, 
eyes and Poses, They conjectured that these children had 
suffered cerebral damage as the result of precipitous labor. 
Such damage could have been sustained as the resuit of trauma 
or anoxia. However, Tucker and Benaron admit their series 

is small and that no far-reaching conclusions can be based 

on it. Their paper is prefaced with an explanation of the 
obstetrical service of the Chicago Maternity Clinic from 
which their patients were selected. On this service 16.7% 

of the deliveries are unattended and all are home deliveries. 
The percentage of the forty-five children studied in which 
labor and delivery had been unattended is not specificaily 
stated. Despite the increased incidence of precipitate 

labor among electively induced patients, Tucker and Benaron's 


papers might well be used as arguments for elective induction. 
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One of the advantages of such induction is the prophylaxis 
of unattended precipitate labors and deliveries. 

Karlovsky and Thoms", the former head of the Yale 
Department of Obstetrics, took a less pessimistic view of 
precipitate labor. Reviewing 129 cases, they concluded 
that in 80% of the patients “well supervised (and) intelli- 
gentiy conducted, precipitate labor is an ideal labor for 
the mother and without increased danger for the infant”. 
In the other 20%, strong and frequent uterine contractions 
occurred. These conceivably were capable of impairing 
fetal oxygenation or causing intracranial trauma during 
descent. Thoms and Kariovsky considered decreased resist- 
ance of the cervix and soft parts an important factor in 
the etiology of precipitate labor. They reported an inci- 
dence of precipitate labor at this hospital of 12.9%. 

Conger and Randalil* state that both mother and baby 
react favorably to precipitate labor. In some respects, 
they contend, precipitate labor is more desirable than 
parturition of the average length. They distinguish be- 
tween precipitate labor and precipitate delivery and con- 
clude that the former is not truly a complication of labor, 
but a relatively benign variation from the normal pattern. 
Conger and Randall included parity, a normal pelvis, an. 


occiput anterior presentation, and a previous history of 
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rapid labor among the factors predisposing to precipitate 

labor. Forty percent of their patients had a past history 

of rapid labor. Conger and Randail noted an increased 

incidence of precipitate labor among the induced population. 
It has been noted in numerous papers that women who are 

“induced tend to have shorter labors, Indeed, this is claimed 

to be one of the advantages of the elective induction of 


labor. Schaeffer? 


noted that the incidence of precipitate 
labor, while only 10% in a set of controls, was 60% in a group 
of 277 private patients with cervices three centimeters di- 
lated and vertex presentations at station minus one or lower 
at.the time of eiective induction of labor. Guttmacher”> 
reported the median length of labor among 1170 muitiparas 
induced with oxytocin to be slightly under three hours. 

Bishop* reported the average length of labor among multiparas 
induced with amniotomy to be 4.1 hours. When the cervix 

was dilated three centimeters or more and the vertex at minus 
one or lower, ail multiparas in Bishop's series were delivered 
in four hours and the average duration of labor was 3.Z hours. 
The length of labor Bishop quoted included the latent period 
as well. Stone and Gordon’? report the average length of 

labor in multiparas induced with oxytocin to be three hours. 
Geaueei noted that rapid labor resulted in no serious compli- 


cations. 
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D'Esopo!* raises the question of rapid labor in the 
induced patient being more related to the ripeness of the 
patient's cervix than to induction per se. Both Bishop's 
results and Thom's impression that precipitate labor is more 
common in women with decreased resistance of the soft parts 
would seem to answer D'Esopo in the affirmative. 

In the present series there were 265 (49.6%) precipitate 
labors on the general service and forty-five (20.0%) precipi- 
tate labors on the university service. Precipitate labor was 
Most frequent among muitiparous women with cervices three centi- 
meters or more dilated at induction, and among gravidas in- 
duced with amniotomy. Combining amniotomy with oxytocin or 
sparteine did not make precipitate labor any more frequent 
that it was in gravidas induced with amniotomy alone. Combi- 
nation with amniotomy substantially increased precipitate 
labor's incidence over that when induction was achieved 
with oxytocin or sparteine oniy. 

On the general service the length of the previous labor 
was investigated in 220 multiparas, In thirty-five of these 
women this information could not be obtained. Among the re- 
maining 165 there were ninety-seven gravidas whose current 
labor was precipitate. Thirty-eight women whose present 
labor was precipitate had had precipitate labors in the past. 


Current labors of more than three hours Length occurred in 
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twenty-three patients whose previous full labor had been 
precipitate. There were fourteen gravidas whose previous 
iabor had been more than tweive hours iong. #ight of these 
patients (57.1%) did not have precipitate labors at present. 
Women whose labors had lasted between three and twelve hours 
previously were evenly divided among those who did and those 
who did not have precipitate labor at present. 

Similar data was obtained on sixty-three university 
multiparas, Nineteen of these sixty-three gravidas had 
precipitate labors during the present study. Eight of these 
patients had had precipitate labors previously, only two of 
the nineteen had been in labor more than twelve hours during 
previous confinements, Thirteen women whose iabors had 
previously been rapid had labors lasting more than three 
hours currently. 

It was noted on both services that precipitate labor 
was more frequent among women with a previous history of 
short labors. On both services, approximately one third 
of the patients whose previous labor record was known had 
had precipitate labors. Over 60% of patients with previous 
precipitate labor had recurrent precipitate labor on the 
general service, while. 38.1% of similar gravidas on the 
university service had recurrent precipitous labors. Thus, 


though a past history of rapid labor seemed to predispose to 
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short labor, the role of the method of induction in de- 
creasing the length of Labor cannot be discounted. Nor, 
as has previously been noted, can the status of the cervix 
or the amount of resistance of the soft parts be discounted. 
Ali seem to play a part in the increased incidence of pre- 
cipitous iabors among electively induced patients. 
Precipitate labor on the general service was associated 
with an increase in the frequency of postpartum hemorrhage 
and perineal laceration and a minor increase in the incidence 
of vaginal laceration. Other complications, such as fetal 
distress, neonatal depression, and cervical laceration, were 
decreased in incidence or no more frequent among the gravidas 
with precipitate labor. On the university service, where 
complications were more frequent, but precipitate labor 
half as common, the incidence of all complications was re- 


duced in women with precipitate labor. 
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SUMMARY AND CONCLUSION 156 


1. Five hundred thirty-six patients on the general and 
one hundred seventy-three patients on the university 
service underwent elective induction of labor between 


January 1, 1961 and December 31, 1962. 


Z. The incidence of elective induction on the general 


service was 7.1%; on the university service it was 6.6%. 


3. Amniotomy, stripping of the membranes, oxytocin, and 
sparteine sulfate, singly or in combination, were 


the modes of induction employed. 


4. Amniotomy, used 247 times on the general service and 
eleven times on the university service, was the 
most efficient method of induction with regard to 
the length of the latent period following induction, 
the percent of patients successfully induced, and 
the length of the labor produced. Combining 
amniotomy with oxytocin or sparteine decreased 
the tees of the latent period, but did not lead 


to an increased incidence of precipitate labor. 


+. Stripping of the membranes was least effective of the 
methods used in terms of the length of the latent 
period, the percent of patients successfully induced, 


and the length of the labor produced. 
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6. Gravidas with cervices three centimeters or more dilated 
responded to the elective induction of labor with 
shorter labors after shorter latent periods than 
did women whose cervices were not so widely dilated 


at induction. 


7. There were forty-four women on the general service 
(8.2%) and fifty patients on the university service 
(28.9%) who failed to respond to the initial attempt 


at induction, 


8. There were four cases of uterine spasm, all associated 
with the use of oxytocin or sparteine for induction 


or stimulation of iabor. 


9. The incidence of puerperal morbidity, postpartum hemorrhage, and 
cervical laceration was increased in the induced popu- 


lation on both services. 


10. Puerperal morbidity was not related to the length of the 
latent period on the general service, but did appear to 
be related to the length of the latent period follow- 
ing digital stripping of the membranes on the university 


service. 
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11. Postpartum hemorrhage was most frequent in patients who 
had been induced or stimulated with oxytocin and in 


patients whose labors were precipitate. 


12. Cervical laceration, though increased in incidence among 
women who had received oxytocin, aUpear ce to be more 
directly related to difficult forceps. deliveries follow- 


ing prolonged second stage labor. 


ice Precipitate. labor was the most common complication in 
this periee The only deleterious effects associated 
with this were an increase in the incidence of post- 
partum hemorrhage and the incidence of perineal and 


vaginal Laceration. 


14. There was one breech presentation and one set of twins which 
were not recognized at induction. A totai of twelve 
‘breech presentations, excluding twins "'B', and nine 


sets of twins were delivered, 


15. There was one prolapsed cord, an incidence of 0.14%. 
This occurred in a breech presentation, It was un- 


related to the induction of labor. 


16. The incidence of premature births was considerably reduced 


from the usual incidence in this hospital. 
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17. Signs of fetal distress were more common in the present 
series than in other reported series. They were 


associated primarily with the use of oxytocin. 


18. There were seven cases of fetal bradycardia and meconium 
passage on both services. Three of these infants 


were delivered by cesarean section. 


19, Neonatal depression was not associated with precipitate 
labor. Neonatal depression occurred most often 
following labors in which oxytocin had been used for 


induction or stimulation. 


20. Complications: of labor, as weli as longer labor and an 
increase in the incidence of failed inductions, were 
more frequent among nulliparous patients. There seems 
to be little advantage to the elective induction of 


nulliparas, 


Zi. There were no maternal deaths, no uterine ruptures, 
and no fetai deaths related to the elective induction of 


labor. 
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The elective induction of labor may be accomplished 
with a variety of techniques. The most efficient of these 
is the combination of oxytocin and amniotomy. Stripping 
of the membranes is both ineffective and hazardous in 
terms of puerperai morbidity and ought not to be done 
mere strictly indicated. Best results are obtained by 
inducing muitiparous women with single pregnancies who 
are at or near term and whose cervices are three centimeters 


dilated. 


None of the dire consequences of maternal or fetai 
mortality, uterine rupture, or prolapse of the umbilical 
cord which could be attributed to the induction procedure 


were encountered in this series. There was an increase 


in the incidence of puerperai morbidity, postpartum 


hemorrhage and signs of fetal distress, though a iarge 
proportion of the fetal distress noted was probably not 
Significant. These complications did seem to be the resuit 
of elective induction. They, as well as the risk of 
inducing a premature infant, must be balanced against the 
advantage of a short, well attended iabor in a patient 
psychologically prepared for parturition and not apt to 


aspirate during anesthesia. 
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